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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their useis avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions "is' and "is not" do not indicate requirements.

Introduction

The present document addresses management and orchestration services to support network operations related to energy
utilities, an industry sector that uses telecommunications extensively.

There is a cross-dependency between the power supply provided to the MNO's network infrastructure by the energy
utility, and the telecommunications connectivity service provided to the DSO's network infrastructure by the MNO.
Diverse applications are used to operate and manage energy systems. These applications require very high
communication service availability. High availability of the energy system directly benefits the availability of the 5G
system.

ETSI
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1 Scope

The present document provides hormative specifications of Stage 1, stage 2, and stage 3 to realize network and service
operations to support energy utility use cases by 5G networks.

The present document does not specify all aspects required to support network service operations for energy utilities.
Annex D identifies unspecified configuration and functionality that are needed in order to complement the normative
specification. This configuration and functionality that is not standardized has to be supported in order to deploy and
operate the management services specified in the present document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] DIRECTIVE (EU) 2019/ 944 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL -
of 5 June 2019 - on common rules for the internal market for electricity and amending Directive
2012/ 27/ EU (europa.eu)
https://eur-lex.europa.eu/l egal -content/EN/T X T/PDF/?uri=CEL EX :32019L 0944& from=EN

[3] IECTC57
https://www.iec.ch/ords/f?p=103:7:511571509228708::::FSP_ ORG _ID,FSP_LANG 1D:1273,25

[4] 3GPP TS 32.130: "Telecommunication management; Network sharing; Concepts and
reguirements’

[5] Void.

[6] Void.

[7] Sendin, A., Stafford, J., Grilli, A., "Utilities and Telecommunicationsin a Nutshell", EUTC,
Ediciones Experiencia, 2022.

[8] 3GPP TS 22.104, " Service requirements for cyber-physical control applicationsin vertical
domains; Stage 1".

[9] 3GPP TS 22.261, " Service requirements for the 5G system; Stage 1"

[10] IEC TR 61000-3-6 Electromagnetic compatibility (EMC) - Part 3-6: Limits - Assessment of
emission limits for the connection of distorting installationsto MV, HV and EHV power systems.

[11] IETF RFC 1628, "UPS Management Information Base", May 1994.

[12] ETSI ES 202 336-3: "Environmental Engineering (EE); Monitoring and Control Interface for

Infrastructure Equipment (Power, Cooling and Building Environment Systems used in
Telecommunication Networks); Part 3: AC UPS power system control and monitoring information

model”.
[13] Void.
[14] 3GPP TS 28.552: "Management and orchestration; 5G performance measurements”.
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[15] 3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators
(KPI)".

[16] Void.

[17] 3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".

[18] 3GPP TS 23.003: "Numbering, addressing and identification".

[19] 3GPP TS 32.300: " Telecommunication management; Configuration Management (CM); Name
convention for Managed Objects”.

[20] 3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Information Service (15)".

[21] 3GPP TS 28.541: " Management and orchestration; 5G Network Resource Model (NRM); Stage 2
and stage 3".

[22] ETSI ES 202 336-11: "Environmental Engineering (EE); Monitoring and control interface for

infrastructure equipment (Power, Cooling and environment systems used in telecommunication
networks); Part 11: Battery system with integrated control and monitoring information model”.

[23] 3GPP TS 28.623: "Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Solution Set (SS) definitions'.
[24] 3GPP TS 28.532: "Management and orchestration; Generic management services'.
3 Definitions of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term
defined in the present document takes precedence over the definition of the sameterm, if any, in 3GPP TR 21.905 [1].

Distribution System Operator: an organization that is responsible for operating, ensuring the maintenance of and, if
necessary, devel oping the distribution system in a given area to meet demands for the distribution of electricity.

NOTE 1: The organization is responsible also for interconnections with other systems and for enduring the long
term availability of the system. See DIRECTIVE (EU) 2019/ 944 [2].

Distribution Automation: A family of technologies, systems and processes (including sensors, actuators, processors,
communication networks, switches, etc.) that enable the remote, real-time monitoring, operation, and optimization of
utility distribution systems on the field.

Remote Terminal Unit: ahost in a customer network.
NOTE 2: How this equipment is operated is out of the scope of 3GPP standardization.

Uninterruptable Power Supply: an independent source of energy that, for alimited time duration, can sustain
operations normally despite an interruption of energy distribution services. [11][12]

Customer Premises Equipment: a component of communications infrastructure that is installed in the facility owned
by a customer.

Energy Supply: The delivery of electricity to aphysical location. Thisistypically realized by placing two or more
wires coming from a DSO at a geographical location and connecting those wires to a metering device.

NOTE 3: The output of the metering device provides electricity to a DSO customer. In the Utility Industry thisis
known as the point of common coupling (PCC) [10].

Energy Supply ID: A unique identity that is assigned by the DSO to every point where electric Energy Supply is
provided to an energy consumer. Each physical component of a 5G network may be associated with one Energy Supply
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ID. Every MOI in aMIB that collectively represents the physical component may be associated with that same Energy
Supply ID.

NOTE 4: Multiple physical components of the 5G network may share the same Energy Supply ID (e.g. co-located
components such as CU, DU and RU may have the same Energy Supply D) athough it cannot be
assumed that different physical components share the same Energy Supply 1D (a specific physical
implementation cannot be mandated). The site operator has sufficient knowledge to associate an Energy
Supply 1D with a specific physical 5G network component. This Energy Supply ID could optionally be
associated with every MOI that collectively represents the physical component. It is assumed that the site
operator will inform the MNO of this association.

Rapid Intervention: A procedure described in Annex C.3 for support of recovery of the energy system for distribution
systems without redundant topology.\

Rapid Recovery: A procedure described in Annex C.3 for support of communication service.

site operator: A business entity who operates infrastructure on behalf of MNQOs, in some networking scenarios, for
base station(s) and/or cell site(s).

NOTE 4: The site operator isthe only entity to have adirect OAM & P connection to the network elements that
comprise the site.

NOTE 5: This entity supports tel ecommunications operations and management, e.g. in network sharing scenarios.
The site operator is a Master Operator (MOP) as defined in 32.130. [4]

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905 [1].

CPE Customer Premises Equipment
DA Distribution Automation
DSO Distribution System Operator
ES Energy Supply ID
PCC Point of Common Coupling
RTU Remote Terminal Unit
SCADA Supervisory Control And Data Acquisition
UPS Uninterruptable Power Supply
4 Overview

4.1 General

The present document specifies exposed management services that enable improved operation of energy utility
networks used for energy distribution. Energy service can be logically considered as four components: generation,
transmission, distribution and consumption points. In atypical energy system, there are few centralized generation
facilities (e.g. nuclear, thermal and hydro plants), where nature's energy is converted into electricity. Then, therearea
limited number of high power transmission lines covering great distance with the minimum of energy loss. Then, a
great many sites are part of medium and low voltage distribution networks. The distribution system transforms and
delivers energy to customers. Finaly, there is an extremely large number of consumption points (i.e. every household,
business, public infrastructure site such astraffic lights at an intersection.) This simple model of the energy service
delivery systemis depicted in Figure 4.1-1.
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g - 4

Generation Transmission Distribution

NIMMM

Consumers

Figure 4.1-1: Energy service delivery system

Diverse standardized "smart grid" services are used to manage the energy system effectively - with high availability,
safety and efficiency. |EC, |EEE and other organizations standardize these services. To support these services, diverse
communication systems are employed, including optical fiber, mobile telecommunications, power line communications
and others. The services are generally defined at the application layer, meaning that they can operate over any access.
The choice of which accessto employ is made by energy service operators, and is determined by many factors outside
of the scope of the present document. In many deployments, the choice is to employ mobile telecommunications to
support smart grid services. [7]

Since there are few energy generators and the requirements of transmission facilities are not changing that much over
time, the focus for smart energy services and the communication systems that they rely on are mainly on distribution
services. The distribution grid is the part of the energy system that is on the outer part of the system, the one closer to
end-customers and, thus, the most extensive one. It is here that the energy system is changing fastest, as distributed
energy generation, distributed energy storage and other trends disrupt the simpler top-down hierarchy of generation,
transmission, distribution, consumption. Though there are smart grid services associated with consumption and
distributed generation, these use cases and requirements have not been further developed as part of the present
document.

Supporting the communication requirements of the distribution system is the focus of the present document. These
networks, operated by Distribution System Operators (DSOs), aim at extremely high availability. The services
employed in the distribution system include SCADA and DA [3], which can detect and correct abnormalities,
reconfigure and restart services rapidly. If remote operations and monitoring is not available, when the electrical grid
operations need it, it can result in service outages of much longer duration, sometimes requiring manual intervention by
a service technician sent to the affected site.

An important form of 'fate sharing' exists between mobile telecommunications networks and the energy system. If
energy service interruptions persist, the mobile telecommunications network will also become unavailable once the
sites' independent energy storage and generation capacity are exhausted. If the mobile telecommunications service is
interrupted, smart grid services will also be interrupted in a significant number of sites, leading to increasing risk of
energy service outages over time. These scenarios are considered further in the present document.

Telecom management service exposure reguirements, procedures and solution set details are specified to improve
communication service availability to DSOs.

4.2 Background

The topics described in clause 4.1 have been considered in stage 1 standardization in 3GPP. Relevant requirements are
specified in TS22.104 [8] and TS 22.261 [9]. These stage 1 service requirements were considered to motivate and
scope an investigation of stage 1 telecom management requirements.

5 Requirements

5.1 General

Subclauses of clause 5 of the present document include use case descriptions and the stage 1 requirements.
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5.2 Exposing performance and prediction information for high
availability

5.2.1 Description

To monitor and control its distribution grid (see clause 4), the DSO uses thousands of 3GPP compatible UEs (User
Equipment, [7]). These UESs are spread across a wide geographical area, just like the distribution grid the UEs support.
The DSO uses the UEs to provide connectivity to the monitor and control infrastructure of the distribution grid. This
infrastructure and its operation are outside the scope of the present document. This infrastructure has very high
availability service requirements. To fulfil these requirements, highly available communication is required. To achieve
this highly available communication, the DSO monitors performance of communications services they use. If and when
the DSO deems it necessary, the DSO proactively activates additional communication services.

Itiscurrently possible for a DSO to gather the following information autonomously, with no support of the standard
defined in the present document.

The DSO knows the location (lat/long) of each of its UEs.

Because of a UE’s connectivity to the 3GPP network, details of the 3GPP connection (available in the UE radio
module) are available to each UE.

The DSO knows the received signal strength at each UE.
The DSO knows the cellID of each UE.
The DSO knows the radio access technology providing the connection to each UE.

In addition to using the UEs to provide internet connectivity to the monitor and control infrastructure, the DSO
regularly sends "over the top” signals (e.g. ICMP ping messages) between the UES, and collects performance
information on thistraffic. Example of thisinformation include availability and latency in the entire data path
connecting the UE with the DSO application server. This path may comprise other networks in addition to 3GPP
networks, e.g. WAN networks.

The DSO is able to configure the frequency and granularity of the over-the-top data collection. Based on analysis of the
collected over the top data, past and present, the DSO can determine, based on the current performance of the E2E
connection, if a change to a backup communication system is merited.

Similar datais maintained by standards compliant 3GPP management systems. The DSO benefits from a means to
supplement or replace the collected over-the-top data with information from the MNO 3GPP management system, as
the data that is collected is more precise and specific to the 3GPP system instead of end-to-end. Using this data also
benefits the DSO as they can more easily identify the root cause of problems, when they arise.

Theusecaseis

1. TheDSO contacts the MNO 3GPP Management system.

2. The DSO requests collection of performance measurements on specific cells or cellsin a specific area, as
described in Annex A.

3. The DSO registersto receive reports of the performance measurements.

4. The DSO can update or delete the configuration of the measurements or reports.

5. Reports are generated according to the request.

5.2.2 Requirements

Requirement | Description Related use cases
label
REQ-5.2-1 The 3GPP management system shall, subject to mobile network Exposing performance

operator policy, regulatory requirements and contractual obligations, | and prediction
alow the DSO to request collection and reporting of the following information for high
PM data: availability

e Averagedelay DL air-interface
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Average delay UL on over-the-air interface

e Average DL UE throughput in gNB

e Average UL UE throughput in gNB

e Packet Uu Loss Ratein the DL per DRB per UE
e UL PDCP SDU Loss Rate

o  Cdl/network availability

REQ-5.2.2 The 3GPP management system shall, subject to mobile network Exposing performance
operator policy, regulatory requirements and contractual obligations, | and prediction

alow the DSO to specify the collection of performance information | information for high
concerning specific cells or specific geographical area. availability

5.3 Exposed coordinated recovery requirements

5.3.1 Description

Energy system recovery of the distribution system is needed following both planned and unplanned interruptions of
energy service. Annex C provides background information on the two supported use cases, corresponding the
requirements listed in clause 5.3.2.

In summary, the following functionality is supported for both use cases described in Annex C.2 and C.3.

- The MNO can provide information regarding critical sitesto the DSO, including their Energy Supply ID, UPS
capacity of the site, base station ID if applicable. This information does not change often, but can be updated
over time.

- The DSO caninform the MNO of the start and stop of energy outages, including the list of affected sites or
locations.

- The DSO can request information from the MNO including the UPS capacity of the site, which may change over
time.

The DSO can then perform remotely controlled operations to restore energy distribution service taking into account the
UPS capacity of sitesthat are essential to telecommunication service and feasibility of MNO's intervention at a site.
Specifically, DSOs will strive to restore energy distribution support to substations that rely on telecommunications for
remote operations, while communication is still possible. This processis termed Rapid Recovery and is described in
annex C.2. The process of recovery in these scenarios is termed Rapid Intervention.

The following functionality is supported for energy system recovery in scenariosin which there is no redundant energy
distribution topology, as described in Annex C.3.

- The DSO can provide the MNO with the expected restoration time of energy distribution services affecting a
specific set of MNO site, if the energy distribution service recovery were to proceed without the possibility of
remote operations.

NOTE 1: Thisisthe restoration timein cases that the DSO assumes that no telecommunication is possible to restore
energy service. Thisisthe 'normal situation' after roughly 15 minutes of energy outage throughout most
of the world.

- The DSO can provide the MNO with the distribution lines restoration time i.e. expected beginning time of
MNO’s Rapid Intervention to end an energy outage affecting a specific set of sites or locations.

NOTE 2: Thisisthetime where electrical distribution service can be restored, e.g. after repairing a damaged
distribution line.

- The DSO can provide the MNO with the expected duration of Rapid Intervention.
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- The DSO can provide the MNO with the prioritised location or sites where the distribution energy services are
more critical to be restored quickly.

NOTE 3: The DSO is aware of which base stations serve the UEs in their distribution substations, as each UE
captures identifiersincluding the eNB-LCID. If the MNO is aware of both the timing of Rapid
Intervention requirements (REQ-5.3-5 and REQ-5.3-6 below) and the priority locations, there is the
possibility the MNO can arrange to support telecommunication services where and when they are
essential.

- The MNO can provide the DSO with information regarding which MNO sites can provide Rapid Intervention
service to the DSO at what time and for how long, so the DSO can restore energy service at an arranged time, in
an arranged region, for the arranged duration.

5.3.2 Requirements

The following regquirements apply to use cases with coordinated recovery with redundant topology (see Annex C.2).

Requirement | Description Related use cases
label

REQ-5.3-1 The 3GPP management system should support, subject to operator Energy service recovery
policy, regulatory requirements and contractual obligations, for the with redundant energy
DSO to obtain the following information from the MNO. distribution topology

For each 'site’ for which energy serviceiscritical tothe MNO's
services the following information is provided:

- Energy Supply ID;

- UPS Capacity of the site (Total installed capacity and
remaining capacity at the time at which thisinformation is
obtained) The units of remaining capacity in minutes of
operation of the site;

- Base Station ID (if applicable. The site may not be a base
station, e.g. it could be data centre or other facility.)

REQ-5.3-2 The 3GPP management system should support, subject to operator Energy service recovery
policy, regulatory requirements and contractual obligations, the with redundant energy
capability to enable the DSO to provide the MNO with information distribution topology
concerning either the beginning time or end time, or both, of an
energy service outage and the effected and or restored sites or
locations, including at |east:

- Beginning time of outage;

- Expected ending time of the outage. This applies only for
redudant topology recovery, as described in Annex C.2.

- Energy Supply IDs of affected sites;

- Base Station IDs (if applicable. The site may not be abase
station, e.g. it could be data centre or other facility.)

REQ-5.3-3 The 3GPP management system should support, subject to operator Energy service recovery
policy, regulatory requirements and contractual obligations, the with redundant energy
capability to enable the DSO to obtain information from the MNO distribution topology
concerning the UPS capacity corresponding to a specific site
including at least:

- UPS capacity (in some units of duration).

The following requirements apply to use cases with coordinated recovery without redundant topology (see Annex C.3).
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Requirement | Description Related use cases

label

REQ-5.3-5 This requirement includes REQ-5.3-2, with the following Energy service recovery
extensions: without redundant

o o ] energy distribution
- the expected restoration time of energy distribution services, | topology

such asrepair or replacement of interrupted distribution
cables, etc. for effected sites;

- the expected start time, serving base stations and prioritized
locations of Rapid Intervention;

- the expected duration and, serving base stations and location
of Rapid Intervention.

REQ-5.3-6 The 3GPP management system should support, subject to operator Energy service recovery

policy, regulatory requirements and contractual obligations, the without redundant
capability to enable the MNO to provide the DSO with information energy distribution
concerning: topology

- thetime and duration for which MNQO's communication
service for DSO Rapid Recovery will be enabled for a
particular site or location.

6 Informational model definitions

6.1 Imported and associated information

6.1.1 Imported information entities and local labels

Label reference Local label
TS 28.622 [20], IOC, Per f Metri cJob PerfMetricJob
TS 28.622 [20], IOC, Thr eshol dMbni t or Thr eshol dMoni t or
TS 28.622 [20], IOC, Nt f Subscri pti onCont r ol Nt f Subscri ptionContr ol
TS 28.622 [20], choice, AreaOr | nt er est Areadxf | nt er est

6.1.2 Associated information entities and local labels

Label reference Local label
TS 28.622 [20], IOC, ManagedEl enent ManagedEl enment
TS 28.622 [20], IOC, SubNet wor k SubNet wor k

6.2 Class diagrams

6.2.1 Relationships

This clause provides the overview of the relationships of relevant classesin UML. Subsequent clauses provide more
detailed specification of various aspects of these classes.

The following figure shows the containment/naming hierarchy and the associations of the classes defined in the present
document.
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<<InformationObjectClass>>
SubNetwork

1

<<names>>

*

<<InformationObjectClass>>
OutageAndRecoverylnfo

Figure 6.2.1-1: DSO Rapid Recovery NRM fragment

<<InformationObjectClass>>
SubNetwork

1

<<names>>

*

<<InformationObjectClass>>
DsoThresholdMonitor

Figure 6.2.1-2: DSO Threshold Monitoring NRM fragment

6.2.2 Inheritance

This clause depicts the inheritance relationships.

<<InformationObjectClass>>
Top

<<InformationObjectClass>>
OutageAndRecoverylnfo

Figure 6.2.2-1: DSO Rapid Recovery NRM fragment

<<InformationObjectClass>>
ThresholdMonitor

<<InformationObjectClass>>
DsoThresholdMonitor

Figure 6.2.2-2: DSO Threshold Monitoring NRM fragment
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6.3 Class definitions

6.3.1 OutageAndRecoveryinfo

6.3.1.1 Definition

This |OC represents the mutual information exchanged between DSO and MNO, for a particular instance of an energy
outage at a particular location, to achieve Rapid Recovery of DSO'’s energy service outage for a site/location which
requires service restoration.

outageStartTime is used by the DSO to inform the MNO about the time when the outage of the energy service has
occurred.

expectedOutageEndTime is used by the DSO to inform the MNO about the time when the service is expected to be
restored through manual dispatch and processes, i.e. by not using rapid recovery mechanisms. In case the end of the
outage cannot be estimated, the field is not filled.

dsoRapidInterventionTime is used by the DSO to inform the MNO about the start time from when the DSO expects that
they will need telecommunication service to control devicesin order to perform rapid intervention.

NOTE: Telecommunication service enable rapid intervention to start.

dsoRapidInterventionDuration is used by the DSO to inform the MNO about the duration for which the DSO requires
telecommunication services from the MNO, beginning with dsoRapidinterventionTime.

mnolnterventionTime is used by the MNO to inform the DSO about the time when MNO will actually be able to provide
telecommunication service to enable rapid intervention.

mnol nterventionDuration is used by the MNO to inform the DSO about the duration for which a MNO will actualy be
able to provide telecommunication service to enable rapid intervention, starting with mnolnterventionTime.

mnoMaxServiceDuration is used by the MNO to inform the DSO about the current estimated remaining time that the
MNO is able to provide telecommunication service in the given “ affectedArea’.

affectedAreais used by the DSO to inform the MNO about the area affected by the outage of the energy service.
Different stakeholders are having different knowledge about the topology of the network and thus have different
possibilities to identify objects in the network.

isAffectedAreaPriority indicates whether the location of DSO substation needs recovery on priority by using smart
energy services or not.

actual OutageEndTime is used by the DSO to indicates the end of outage incident i.e the time at which DSO finally has
restored its energy distribution services.

6.3.1.2 Attributes
Support
Attribute name Qualifier isReadable | isWritable | isInvariant | isNotifyable
outageStartTime M T T F T
expectedOutageEndTime M T T F T
dsoRapidinterventionTime M T T F T
dsoRapidinterventionDuration M T T F T
mnolnterventionTime M T F F T
mnolnterventionDuration M T F F T
mnoMaxServiceDuration M T F F T
affectedArea M T T F T
isAffectedAreaPriority M T T F T
actualOutageEndTime M T T F T
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6.3.1.3 Attribute constraints

None.

6.3.1.4 Notifications

The common notifications defined in clause 4.5 of [20] are valid for this10C.

6.3.2 EnergyServicelLocation <<datatype>>

6.3.2.1 Definition

This <<datatype>> defines the area/l ocation of the service outage.

Thisis defined as outageArea and/or energySupplyld. This defines the regiong/locations where the DSO subsystems are
Situated.

The attribute outageAreais of type Ar eadf | nt er est , which provides the affected area by either a geographical area
or alist of TAlsor alist of cell ids of the different RAN technologies.

The energySupplyld identifies the MNO facility that is using the DSO energy services. The energySupplyld is known
between both the parties using out-of-band mechani sms hence not subject to standardisation.

Thise energySupplyld, used extensively in this class definition is known to both the MNO and DSO and is the means by
which information is organized, essentially the 'key identifier' used to exchange information about specific sites, which
is essential for most Rapid Recovery actions (see Annex C.2) and Rapid Intervention actions (see Annex C.3).

6.3.2.2 Attributes

Attribute name S |isReadable |isWritable |isInvariant |isNotifyable
outageArea M T T F T
energySupplyld M T T F T
6.3.2.3 Attribute constraints
None.
6.3.2.4 Notifications

The subclause 6.3.1.4 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.3 DsoThresholdMonitor

6.3.3.1 Definition
This 1OC includes information which DSO shares with MNO for network performance monitoring.

The attribute targetThresholdLocation specifies the location of the object instances that are to be monitored. This may
require to instantiate a PerfMetricJob, as appropriate.

This 10C includes attributes inherited from ThresholdMonitor IOC (defined in TS 28.622 [21]) and the following
attribute:

6.3.3.2 Attributes
Attribute name S | isReadable | isWritable | isInvariant |isNotifyable
targetThresholdLocation M T T F T

ETSI



3GPP TS 28.318 version 18.2.0 Release 18 18 ETSI TS 128 318 V18.2.0 (2025-07)

6.3.3.3 Attribute constraints
None.
6.3.34 Notifications

The common notifications defined in clause 4.5 of [20] are valid for this10C.

6.4 Attribute definitions

6.4.1 Attribute properties

The following table defines the properties of attributes specified in the present document in addition to those existing in
clause 4.4.1 of [20].
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affectedArea It defines the area/location of the DSO service outage. These are|Type:
the regions/locations where DSO subsystems are situated. EnergyServiceLocation
It is an aggregation of: multiplicity: 1
* outageArea, which provides the affected area by either a isOrdered: N/A
geographical area or a list of TAls or a list of cell ids. isUnique: N/A
» energySupplyld, which identifies the MNO facility that is using|defaultValue: None
DSO energy services. The energySupplyld is communicated isNullable: False

between both the parties using out-of-band mechanisms hence
not subject to standardisation.

outageStartTime It informs about the time when the outage of the DSO energy type: DateTime
service has occurred at the location provided by the attribute multiplicity: 1
affectedArea. Along with outage location and expected recovery |isOrdered: N/A
time this would be beneficial for MNO to plan and prepare its isUnique: N/A
UPS power backup at different site locations for its crucial defaultValue: None
communication services and also for assisting DSO for rapid isNullable: False
intervention.

expectedOutageEndTime It informs about the time when the service is expected to be type: DateTime

restored through manual dispatch and processes. In case the multiplicity: 0..1
end of the outage cannot be estimated, the field is not filled. This |isOrdered: N/A

is usually a longer time period that may not be acceptable for isUnique: N/A
some crucial public services like hospitals. defaultValue: None
isNullable: True
dsoRapidinterventionTime It defines the time at which DSO restores its Energy feeder type: DateTime
service. This is the time from when the DSO expects rapid multiplicity: 1
intervention to start. From this time a DSO can use its automated |isOrdered: N/A
smart energy services e.g SCADA to recover its distribution isUnique: N/A
services much quicker in substations instead of manual defaultValue: None
processes. isNullable: False
dsoRapidinterventionDuration |Time interval for which the DSO requires rapid intervention Type: Integer

services from the MNO to restore its energy distribution services |multiplicity: 1
rapidly. The time interval starts with dsoRapidinterventionTime. |isOrdered: N/A

This time duration is defined in minutes. isUnique: N/A
defaultValue: None
allowedValues: Integer with a minimum value of 1 isNullable: False
isAffectedAreaPriority It indicates whether the location of DSO substation needs Type: Boolean

recovery on priority by using smart energy services or not. This |multiplicity: 1

can be used by MNO to ascertain the gNBs at which the UPS isOrdered: N/A
power needs to be reserved as part of MNO Rapid Intervention. |isUnique: N/A

The default value is "False". defaultValue: False
isNullable: False
allowedValues: True, False

mnolnterventionTime It defines the time at which a MNO will actually be able to type: DateTime
provide dedicated communication services to DSO (as rapid multiplicity: 0..1
intervention) depending on its UPS backup status, other critical |isOrdered: N/A
service venues etc. DSO needs this to use its smart energy isUnique: N/A
services like SCADA for recovering its energy distribution defaultValue: None
services. isNullable: True

mnolnterventionDuration It defines the time duration for which a MNO will actually be able |[Type: Integer

to provide dedicated communication services to DSO (as rapid |multiplicity: 0..1
intervention) depending on its UPS backup status, other critical |isOrdered: N/A

service venues etc. isUnique: N/A
The interval starts with mnolnterventiontime. defaultValue: None
This time duration is defined in minutes. isNullable: True

allowedValues: Integer with a minimum value of 1

actualOutageEndTime It defines the time at which DSO finally restores its energy type: DateTime
distribution services rapidly by using rapid intervention. This time |multiplicity: 1
is much smaller than expectedOutageEndTime. isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

outageArea This attribute provides the affected area by either a geographical |type: AreaOflnterest
area or a list of TAls or a list of cell ids of the different RAN multiplicity: 1
technologies. isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
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energySupplyld energySupplyld identifies the MNO facility (e.g. base station) type: String
using DSO energy services. The energySupplyld is multiplicity: 1
communicated between both the parties using out-of-band isOrdered: N/A

mechanisms hence not subject to standardisation. A meter with |isUnique: N/A
a unique energySupplyld is installed by DSO in the MNO site. defaultValue: None
isNullable: False

mnoMaxServiceDuration It defines the remaining time duration for which MNO site can type: Integer
operate on its UPS backup at a given time i.e. capacity of UPS  |multiplicity: 1
backup in terms of time duration (e.g. minutes) for which it can  |isOrdered: N/A

provide power supply to MNO site from a given time. isUnique: N/A

It is defined in minutes. defaultValue: None

allowedValues: Integer with a minimum value of 1 isNullable: False

[NOTE1]

targetThresholdLocation This attribute specifies the location of the object instances that  |[Type: AreaOfinterest

are to be monitored. multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

NOTE 1: The value of mnoMaxServiceDuration can be taken from IETF RFC 1628 [11], upsEstimatedMinutesRemaining.
ETSI ES 202 336-11 [12] defines a field "Estimated remaining battery autonomy (time) during discharge" as
provided by the monitoring and control interface for battery system with integrated control and monitoring
information model, however there is no corresponding stage 3 definition of this value.

6.5 Performance Measurements and KPIs for NSOEU

The performance measurements and KPIsfor NSOEU are defined in TS 28.552 [14] and TS 28.554 [15].

6.6 Common notifications

Refer to clause 4.5.2 of [20] for Configuration notifications.

Refer to clause 4.5.3 of [20] for Threshold Crossing notifications.

7 Stage 3 definitions

7.1 OpenAPI document for DSO NRM

The OpenAPI/Y AML definitions for DSO NRM (including DSO Rapid Recovery NRM fragment and DSO Threshold
Monitoring NRM fragment) are specified in 3GPP Forge, refer to clause 4.3 of TS 28.623 [23] for the Forge location.
An example of Forge location is: "https.//forge.3gpp.org/rep/saS/MnS/-/tree/Tag_Rel18 SA104/".

Directory: OpenAPI
File: TS28318 DsoNrm.yaml
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Annex A (informative):
Procedures

A.l Exposing performance and prediction information for high
availability

A.1.1  DSO is trusted and supported by network operator, non-split gNB

Al1l1 General

In this scenario the DSO consumer, is recognized by the network operator as atrusted entity that is allowed to read from
and write to selected producers and corresponding MOIsin one or more MIBs controlled by the network operator. In
this basic scenario, the network operator supports the DSO consumer by providing specific necessary information such
as a Distinguished Name of producer(s) and MOI(s), by some means not described in this TS. This scenario is specific
to anon-split gNB.

A.1.1.2 Signal flow

The DSO making use of a DSO managed service consumer (DSO consumer) wants to receive performance metric
reports from one or more specific cell sites. These reports are provided continuously over the monitoring interval with
the requested granularity. The DSO consumer is in possession of the following information:

the identity of the cell site: base station ID, or
the estimated location of the cell site antenna

NOTE: Based upon the identity of the cell site, the location of the cell site, or both, the MNO supplies to the DSO
the DN and any required scoping parameters for PerfMetricJob MOI(s), ThresholdMonitor MOI(s) and
Ntf SubscriptionControl MOI(s).

The MNO exposes a MnS producer (termed in this clause 'network operator producer’).
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network operator producer

E DSO consumer wants to receive performance metrics from specific cell sites :

/

A. create PerfMetricJob MOl on producer
I

loop [Setup: for each wanted cell or group of cells {information provided by MHO)]

1. createMOl(managedObjectClass, managedObjectinstance, attributelistin)

by MMNO. Attributes chosen by DSO

DM and optionally scoping DMs provided

]

_ 3. Notification (notifyMOICreation)

=

2. Create MOls:
PerfMetricdob, Files,
MtfSubscriptionControl

<«

_ A result of createMOl{attributelistOut, status)

On OperationSucceeded, PerfMetricJob is created.
PM production is active, reporting has begun. A
notification subscription has been created.

loop [Measurement]

_ Maotification {notifyMOICreation)

Ferformance measurements are collected at each
granulartyPeriod, stored, and reported according
to fileReportingPeriad.

i
DSO consumer

|
netwark operator producer

Figure A.1.1.2-1 Create PerfMetricJob

A. PerfMetricJob

1. The DSO consumer sends createM Ol to the producer with the following parameters. managedObjectClass =
PerfMetricJob, managedObjectinstance = { DN supplied by the MNO}, attributeListIn as defined in the

following table:
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Attribute name Value
administrativeState | -
operationalState -
jobld pmj_group 0001
performanceMetrics | DRB.AirlfDelayDL_PLMN, DRB.AirlffDelayUl_PLMN,

DRB.UEThpDL.PLMN,
DRB.UEThpUL.PLMN,

CellAvailabilitynrceiibu
granularityPeriod 60

objectinstances included if supplied by the MNO
rootObjectinstances | included if supplied by the MNO
reportingCtrl fileReportingPeriod = 3

notificationRecipientAddress = URL
linkToFiles -

jobID is chosen by the DSO, this example usesjoblD = pmj_group_0001 to identify the performance
measurements from one cell or group of cells asidentified by the MNO-supplied DN and optionally
objectlnstances & rootObjectlnstances.

PLMN used to specify the performance metrics. It is supplied by MNO.
granularityPeriod is chosen by the DSO, this example uses 60 seconds.

reportingCtrl uses implicit notification subscription. The fileReportingPeriod is chosen by the DSO, this example
uses 3 minutes. The notificationRecipientAddress is chosen by the DSO, in this example it isthe URL where the
notifyM Ol Creation and notifyM Ol Deletion notification types shall be sent.

2. The network operator producer creates “ PerfMetricJob” data collection job, Files and NtfSubscriptionControl
MOls.

3. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddress included in
reportingCitrl.

4. The producer sends createM Ol response to the DSO consumer with output parameters as defined in the
following table:

Attribute name Value
attributeListOut name / value pairs of the attributes of the new object
status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/value pairs.

On OperationSucceeded, metric production is now active on the in-scope object instances whose object class
matches the object class associated to the specified performance metrics. A notification subscription has been
created.

Repeat steps 1 - 4 for each cell site (or group of cell sites as determined by DN information provided by MNO) where
performance metric information is wanted.
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DSO consumer network operator producer

—— DSO consumer wants to receive performance metrics from specific cell sites ——

| |
B.1 create Threshold MOI on producer (rapid changes)
I I

Innp [Setup: for each wanted cell or group of cells (inflormation provided by MHO)]
5. createMOl{class, DM, attributelistin)

DN and optionally scoping DMNs provided by MNO.
Attributes chosen by DSO. Selected peformance metric
attributes must align with those on the PerfMetricJob

on the same producer.

B. CreateMOCI[ )
ThresholdMonitor

< |

< 7. Maotification (notifyMOICreation)

< 8. result of createMOl{attributelistOut, status)

created. Monitoring is active.

On CperationSucceeded, ThresholdMonitor is IT

quE / [Munituril]g]

Monitar measurements. There is not yet a
subscription for notifyThresholdCrossing.

| |
DSO consumer network operator producer

Figure A.1.1.2-2 Create ThresholdMonitor (rapid)
B.1 ThresholdMonitor for rapidly changing PMs

5. The DSO consumer sends createM Ol for ThresholdMonitor to monitor the performance measurements for
rapidly changing PMs including measurement for latency, packet loss and throughput , using the following
parameters. managedObjectClass = ThresholdM onitor, managedObjectlnstance = { DN supplied by MNO},
attributeListIn as defined in the following table:
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Attribute name

Value

administrativeState

operationalState

thresholdInfoList

Thresholdinfo
performanceMetrics=DRB.AirlfDelayDI_PLMN
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0

hysteresis=20.0

Thresholdinfo
performanceMetrics=DRB.AirlfDelayUl_PLMN
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0

hysteresis=20.0

Thresholdinfo
performanceMetrics=DRB.UEThpDI.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=100000.0

Hysteresis=10000.0

Thresholdinfo
performanceMetrics=DRB.UEThpUI.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=10000.0

Hysteresis=1000.0

monitorGranularityP
eriod

180

objectinstances

included if supplied by the MNO

rootObjectinstances

included if supplied by the MNO

In this example, a Thresholdinfo datatype will be included for each performance metric that wasincluded in
the creation of the corresponding PerfMetricJob MOI where rapidly threshold monitoring is desired.

A threshold monitor is created for delay at the air interface in both DL and UL. In this example, the threshold
isset at 7 mswith hysteresis of 2 msin both the DL and UL. PLMN is provided by the MNO.

A threshold monitor is created for UE throughput in both the DL and UL. In this example, the threshold is set
at 100 Mbps with hysteresis of 20 Mbpsin the DL and at 10 Mbps with hysteresis of 1 Mbpsin the UL.

monitorGranularityPeriod = 180 seconds, multiple of 3 X granularityPeriod established in the PerfMetricJob
above.

scope information isincluded if provided by the MNO.

[Thresholdinfo will also contain an attribute for the location (Lat/long, TAC, cellid). Thisis used to scope the
object instance to be monitored.]

6. The network operator producer creates “ ThresholdMonitor” MOI.
7. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddressin step 1.

8. The producer sends createM Ol response to the DSO consumer with output parameters as defined in the
following table:

Attribute name Value
attributeListOut name / value pairs of the attributes of the new object
status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/value pairs.

Repeat steps 5 - 8 for cell site (or group of cell sites as determined by DN information provided by MNO) where
rapidly changing threshold monitoring is required.
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DSO consumer network operatar producer

—— DSO consumer wants to receive performance metrics from specific cell sites ——

| |
B.2 create Threshold MOI on producer (slow changes) ./
I

I
Innp [Setup: for each wanted cell or group of cells (information provided by MHO)]

9. createMOl{class, DM, attributelistin)

DN and optionally scoping DMNs provided by MNO.
Attributes chosen by DSO. Selected peformance metric
attributes must align with those on the PerfMetricJob

on the same producer.

10. CreateMOI{ )
ThresholdMonitor

<« |

< 11. Motification (notifyMOICreation)

< 12. result of createMOl{attributelistCut, status)

On CperationSucceeded, ThresholdMonitor is
created. Monitoring is active.

quE g [Munituril]g]

Monitar measurements. There is not yet a
subscription for notifyThresholdCrossing.

| |
DSO consumer network operator producer

Figure A.1.1.2-3 Create ThresholdMonitor (slow)

B.2 ThresholdMonitor for dowly changing PMs

9. The DSO consumer sends createM Ol for a second ThresholdMonitor to monitor the performance measurements
for dowly changing PMs like cell availability, using the following parameters. managedObjectClass =
ThresholdMonitor, managedObjectinstance = { DN supplied by MNO}, attributeListIn as defined in the
following table:
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Attribute name

Value

administrativeState

operationalState -
thresholdInfoList

Thresholdinfo
performanceMetrics=CellAvailabilitynrceipu
thresholdDirection=UP_AND_DOWN
thresholdValue=99.0

hysteresis=0.5

monitorGranularityP | 3,600
eriod
objectinstances

rootObjectinstances

included if supplied by the MNO
included if supplied by the MNO

In this example, a Thresholdinfo datatype will be included for each performance metric that wasincluded in
the creation of the corresponding PerfMetricJob MOI where slowly changing threshold monitoring is desired.

A threshold monitor is created for cell availability. In this example, the threshold is set at 99.0% with
hysteresis of 0.5%.

monitorGranularityPeriod = 3,600 seconds (1 hour), multiple of 3 X granularityPeriod established in the
PerfMetricJob above.

scope information isincluded if provided by the MNO.

[Thresholdinfo will also contain an attribute for the location (Lat/long, TAC, cellid). Thisis used to scope the
object instance to be monitored.]

10. The network operator producer creates “ThresholdMonitor” MOI.
11. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddressin step 1.

12. The producer sends createM Ol response to the DSO consumer with output parameters as defined in the
following table:

Value
name / value pairs of the attributes of the new object
OperationSucceeded | OperationFailed

Attribute name
attributeListOut
status

The DSO consumer stores the attribute name/val ue pairs.

Repeat steps 9 — 12 for each cell site (or group of cell sites as determined by DN information provided by MNO) where
slowly changing threshold monitoring is required.
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DSO consumer network operator producer

——— DSO0 consumer wants to receive performance metrics from specific cell sites ——

C. create NtfSubscriptionControl MOl on producer ./ |

loo [Setup: for each wanted cell or group of cells (infu:rmatiun provided by MNO)]
1 13, createMOl(class, DN, attributelistin)

DN provided by site operatar. Scoping
DMs optionally provided by site operator.
Attributes are chosen by DSO.

14. CreateMOI[ )
MtfSubscriptionControl

15. Motification (notifyMOICreation)

< 16. result of createMOl{attributelistCut, status)

On OperationSucceeded,
MifSubscriptionControl
is created.

loo [Monitoring] !

<Perfurman|:e Measurements, ThreshuIdMunitur>

and Motifications are active

Motification (notifyThresholdCrossing)

Motification (notifyFileReady)

DSO consumer network operator producer

Figure A.1.1.2-4 Create NtfSuscriptionControl

C. NtfSubscriptionControl

13. The DSO consumer sends createM Ol for Ntf SubscriptionControl to subscribe for the required notifications with
the following parameters. managedObjectClass = NtfSubscriptionControl, managedObjectinstance = { DN
supplied by the MNO}, attributeListin as defined in the following table:

Attribute name Value
notificationRecipien | URL

tAddress
notificationTypes notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing
scope included if supplied by the MNO

notificationFilter -

notificationRecipientAddress is specified by the DSO and is the URL where the notifications shall be sent. In
this example it is the same URL as provided to PerfMetricJob in step 1 above, although the DSO consumer
may select adifferent URL in this current step.

notificationTypes = notifyFileReady, notifyFilePreparationError, notify ThresholdCrossing
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scope information isincluded if provided by the MNO.
14. The network operator producer creates “NtfSubscriptionControl” job.
15. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddressin step 1.

16. The producer sends createM Ol response to the DSO consumer with output parameters as defined in the

following table:
Attribute name Value
attributeListOut name / value pairs of the attributes of the new object
status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/val ue pairs.

Repeat steps 13 - 16 for each cell site (or group of cell sites as determined by DN information provided by MNO)where
threshold monitoring and file notification are required.

A1.13 Signal flow — completion

The DSO, making use of a DSO managed service consumer (DSO consumer) wants to end performance metric reports
from one or more specific cell sites which were previously setup for performance metric reporting. For ultimate
deactivation of metric production and threshold monitoring the MnS consumer should del ete the job and monitor to free
up resources on the MnS producer.

NOTE: dMNO, making use of a MnS producer (termed in this clause ‘ network operator producer’) provides to the DSO
the DN and any required scoping parameters for PerfMetricJob MOI (s), ThresholdMonitor MOI(s) and
Ntf SubscriptionControl MOI(s).
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DSO consumer

network operator producer

=I DSO consumer wants to close & deactivate the performance monitor session Ii

A. delete PerfMetricJob MOl on producer ./
I
II:II:Ip [Delete: for each created cell or group of cells (information provided by|MHO)]
1. deleteMOl(baseObjectinstance [, scopeType, scopelevel, Filter])
DM and, optionally, parameters
are supplied by MNO.
2. delete MOI:
PerfMetricJob, Files
__ 3. Notification (notifyMCIDeletion)
_ 4. result of deleteMOl{deletionList, status)
ongoing PM reparting
is abandoned.
i
i
B. delete Threshold MOl on producer ./
I
II:II:Ip [Delete: for each created cell or group of cells (inffermation provided by|MHO)]
5. deleteMOl(haseChjectinstance [, scopeType, scopelevel, Filter])
DN and, optionally, parameters
are supplied by MNO.
6. deleteMOI[ )
ThreshaldMonitor
__ 7. Motification (notifyMCIDeletion)
__ B result of deleteMOl{deletionlist, status)
ongoing threshald
manitaring is abandoned
1
i
C. delete NtfSubscriptionControl MOl on producer ./
I
Innp [Delete: for each created cell or group of cells (information provided by MNO)]
9. deleteMOl(haseChjectinstance [, scopeType, scopelevel, Filter])
DM and, optionally, parameters
are supplied by MNO.
10. deleteMTI()
MtfSubscriptionContral
_ 11 result of deleteMOl(attributelistOut, status)
ongoing notification
subscription is ended
DSO consumer network operator producer
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Figure A.1.1.3-1

A. PefMetricJob

1

The DSO consumer sends deleteM Ol to the producer with the following parameters: baseObjectinstance =
{DN supplied by the MNO}, scopeType, scopelevel and Filter are optional and shall be included if supplied
by the MNO.

The network operator producer deletes “ PerfMetricJob” data collection job.

The network operator producer sends notifyM Ol Deletion to the notificationRecipientAddress in section C, step
9 above.

The network operator producr sends deleteM Ol response to the DSO consumer with output parameters as
defined in the following table:

Attribute name Value
deletionList LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>
status OperationSucceeded | OperationFailed | OperationPartiallySucceeded

Best effort synchronization applies; all managed objects selected for this operation will perform the operation
if possible regardless of whether some managed objects fail to perform it. The managed objects selected for
this operation are specified by information provided by the MNO.

When the "PerfMetricJob" is deleted, the ongoing reporting period shall be aborted.

B. ThresholdMonitor

5.

The DSO consumer sends deleteM Ol to the producer with the following parameters: baseObjectl nstance =
{DN supplied by the MNO}, scopeType, scopelevel and Filter are optional and shall be included if supplied
by the MNO.

The network operator producer deletes “ThresholdMonitor” data collection job.

The network operator producer sends notifyM Ol Deletion to the notificationRecipientAddress in section C, step
9 above.

The network operator producr sends deleteM Ol response to the DSO consumer with output parameters as
defined in the following table:

Attribute name Value
deletionList LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>
status OperationSucceeded | OperationFailed | OperationPartiallySucceeded

Best effort synchronization applies; all managed objects selected for this operation will perform the operation
if possible regardless of whether some managed objects fail to performiit.

C. NtfSubscriptionControl

9.

10.
11.

When the DSO consumer does not wish to receive notifications any more, it shall delete the corresponding
Nt f Subscri pti onContr ol instance. The DSO consumer sends deleteM Ol to the producer with the
following parameters: baseObjectlnstance = { DN supplied by the MNO}, scopeType, scopelLevel and Filter
are optional and shall be included if supplied by the MNO.

The network operator producer deletes “Ntf SubscriptionControl” job.

The network operator producr sends deleteM Ol response to the DSO consumer with output parameters as
defined in the following table:

ETSI



3GPP TS 28.318 version 18.2.0 Release 18 32 ETSI TS 128 318 V18.2.0 (2025-07)

Attribute name Value
deletionList LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>
status OperationSucceeded | OperationFailed | OperationPartiallySucceeded

A.1.2 DSO is trusted and supported by network operator, split gNB

Al1l21 General

In this scenario the DSO consumer, is recognized by the network operator as atrusted entity that is allowed to read from
and write to selected producers and corresponding MOl sin one or more MIBs controlled by the network operator. In
this basic scenario, the network operator supports the DSO consumer by providing specific necessary information such
as a Distinguished Name of producer(s) and MOI(s), by some means not described in this TS. This scenario is specific
to asplit gNB.

A.1.2.2 Signal flow

The DSO, making use of a DSO managed service consumer (DSO consumer) wants to receive performance metric
reports from one or more specific cell sites. These reports are provided continuously over the monitoring interval with
the requested granularity. The DSO consumer isin possession of the following information:

the identity of the cell site: base station ID, or
the estimated location of the cell site antenna

NOTE: Based upon the identity of the cell site, the location of the cell site, or both, the MNO supplies to the DSO
the DN and any required scoping parameters for PerfMetricJob MOI(s), ThresholdMonitor MOI(s) and
Ntf SubscriptionControl MOI(s).

The MNO exposes a MnS producer (termed in this clause 'network operator producer’).
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network operator producer

E DSO consumer wants to receive performance metrics from specific cell sites :

/

A. create PerfMetricJob MOl on producer
I

loop [Setup: for each wanted cell or group of cells (information provided by MNO)]

1. createMOl{managedObjectClass, managedCUhbjectinstance, attributelisting

by MMNO. Attributes chosen by DSO

DM and optionally scoping DNs provided

|

_ 3. Motification (notifyMOICreation)

-

2 Create MOls:
PerfMetricdob, Files,
MtfSubscriptionControl

« |

_ 4. result of createMOl(attributelistOut, status)

On OperationSucceeded, PerfetricJob is created.
PM production is active, reporting has begun. A
notification subscription has been created.

loop [Measurement]

_ Motification {notifyMOICreation)

Performance measurements are collected at each
granularityPeriod, stored, and reported according
to fileReportingPeriod.

i
DSO consumer

i
netwark operator producer

Figure A.1.2.2-1 Create PerfMetricJob

A. PerfMetricJob

1. The DSO consumer sends createM Ol to the network operator producer with the following parameters:
managedObj ectClass = PerfMetricJob, managedObjectinstance = { DN supplied by the MNO}, attributeListin

as defined in the following table:
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Attribute name Value

administrativeState | -

operationalState -

jobld pmj_group_0001

DRB.UEThpDL.PLMN,
DRB.UEThpUL.PLMN,

DRB.PacketLossRateUL

SO.CellinServiceTotal.NCGI
S0.CellOOSTimeTotal.NCGI
SO.CellOOSTimeAverage.NCGI
CellAvailAvgTimecu
NwAvailAvgTimerAN

performanceMetrics | DRB.AirlfDelayDL_PLMN, DRB.AirlfDelayUl_PLMN,

granularityPeriod 7200

objectinstances included if supplied by the MNO
rootObjectinstances | included if supplied by the MNO
reportingCtrl fileReportingPeriod = 120

notificationRecipientAddress = URL

_linkToFiles -

joblID is chosen by the DSO, this example usesjoblD = pmj_group 0001 to identify the performance
measurements from one cell or group of cells asidentified by the MNO-supplied DN and optionally

objectlnstances & rootObjectlnstances.

PLMN used to specify the performance metrics. It is supplied by MNO.

granularityPeriod is chosen by the DSO, this example uses 7200 seconds (2 hours).

reportingCtrl uses implicit notification subscription. The fileReportingPeriod is chosen by the DSO, this example
uses 120 minutes. The notificationRecipientAddress is chosen by the DSO, in this example it is the URL where
the notifyM Ol Creation and notifyM Ol Deletion notification types shall be sent.

2. The network operator producer creates “ PerfMetricJob” data collection job, Files and NtfSubscriptionControl

MOls.

3. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddress included in

reportingCitrl.

4. The network operator producer sends createM Ol response to the DSO consumer with output parameters as

defined in the following table:

Attribute name Value

attributeListOut name / value pairs of the attributes of the new object

status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/value pairs.

On OperationSucceeded, metric production is now active on the in-scope object instances whose object class
matches the object class associated to the specified performance metrics. A notification subscription has been

created.

Repeat steps 1 - 4 for each cell site (or group of cell sites as determined by DN information provided by MNO) where

performance metric information is wanted.
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B.1

DSO consumer network operator producer

—— DSO consumer wants to receive performance metrics from specific cell sites ——

| |
B.1 create Threshold MOI on producer (rapid changes)
I I

Innp [Setup: for each wanted cell or group of cells (inflormation provided by MHO)]
5. createMOl{class, DM, attributelistin)

DN and optionally scoping DMNs provided by MNO.
Attributes chosen by DSO. Selected peformance metric
attributes must align with those on the PerfMetricJob

on the same producer.

B. CreateMOCI[ )
ThresholdMonitor

< |

< 7. Maotification (notifyMOICreation)

< 8. result of createMOl{attributelistOut, status)

created. Monitoring is active.

On CperationSucceeded, ThresholdMonitor is IT

quE / [Munituril]g]

Monitar measurements. There is not yet a
subscription for notifyThresholdCrossing.

| |
DSO consumer network operator producer

Figure A.1.2.2-2 Create ThresholdMonitor (rapid)
ThresholdMonitor for rapidly changing PMs

The DSO consumer sends createM Ol for ThresholdMonitor to monitor the performance measurements for
rapidly changing PMs including measurement for latency, packet loss and throughput, using the following
parameters. managedObjectClass = ThresholdM onitor, managedObjectlnstance = { DN supplied by MNO},
attributeListIn as defined in the following table:
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Attribute name Value
administrativeState | -
operationalState -
thresholdInfoList

Thresholdinfo
performanceMetrics=DRB.AirlfDelayDI_PLMN
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0

hysteresis=20.0

Thresholdinfo
performanceMetrics=DRB.AirlfDelayUl_PLMN
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0

hysteresis=20.0

Thresholdinfo
performanceMetrics=DRB.UEThpDI.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=100000.0

Hysteresis=10000.0

Thresholdinfo
performanceMetrics=DRB.UEThpUI.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=10000.0

Hysteresis=1000.0

Thresholdinfo
performanceMetrics=DRB.PacketLossRateUl (1 ~ 1E6)
thresholdDirection=UP

thresholdValue=20000

Hysteresis=_

monitorGranularityP | 14400
eriod
objectinstances included if supplied by the MNO
rootObjectinstances | included if supplied by the MNO

In this example, a Thresholdinfo datatype will be included for each performance metric that wasincluded in
the creation of the corresponding PerfMetricJob MOI where rapidly threshold monitoring is desired.

A threshold monitor is created for delay at the air interface in both DL and UL. In this example, the threshold
isset at 7 mswith hysteresis of 2 msin both the DL and UL. PLMN is provided by the MNO.

A threshold monitor is created for UE throughput in both the DL and UL. In this example, the threshold is set
at 100 Mbps with hysteresis of 20 Mbpsin the DL and at 10 Mbps with hysteresis of 1 Mbpsin the UL.

A threshold monitor is created for UL PacketL oss. In this example, the threshold is set at 0.02% packetloss.

monitorGranularityPeriod = 14400 seconds, multiple of 2 X granularityPeriod established in the
PerfMetricJob above.

scope information isincluded if provided by the MNO.

[Thresholdinfo will also contain an attribute for the location (Lat/long, TAC, cellid). Thisis used to scope the
object instance to be monitored.]

6. The network operator producer creates “ ThresholdMonitor” MOI.
7. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddressin step 1.

8. The network operator producer sends createM Ol response to the DSO consumer with output parameters as
defined in the following table:
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Attribute name Value
attributeListOut name / value pairs of the attributes of the new object
status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/value pairs.

Repeat steps 5 - 8 for each cell site (or group of cell sites as determined by DN information provided by MNO) where

rapidly changing threshold monitoring is required.

DS0 consumer

network operatar producer

—— DSO consumer wants to receive performance metrics from specific cell sites

B.2 create Threshold MOl on producer (slow changes) I)

Innp [Setup: for each wanted cell or group of cells (information provided by MHO)]
9. createMOl{class, DM, attributelistin)

DN and optionally scoping DMNs provided by MNO.
Attributes chosen by DSO. Selected peformance metric
attributes must align with those on the PerfMetricJob

on the same producer.

10. CreateMOI{ )
ThresholdMonitor

<« |

< 11. Motification (notifyMOICreation)

< 12. result of createMOl{attributelistCut, status)

On CperationSucceeded, ThresholdMonitor is
created. Monitoring is active.

loo [Munituril]g]

Monitar measurements. There is not yet a
subscription for notifyThresholdCrossing.

DS0O consumer

network operator producer

Figure A.1.2.2-3 Create ThresholdMonitor (slow)

B.2  ThresholdMonitor for owly changing PMs

9. The DSO consumer sends createM Ol for a second ThresholdMonitor to monitor the performance measurements
for dowly changing PMs like cell availability, using the following parameters. managedObjectClass =
ThresholdMonitor, managedObjectinstance = { DN supplied by MNO}, attributeListin as defined in the

following table:
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Attribute name Value
administrativeState | -
operationalState -
thresholdInfoList

Thresholdinfo

performanceMetrics= SO.CellOOSTimeAverage.NCGI
thresholdDirection=UP_AND_DOWN
thresholdValue=1800

Thresholdinfo

performanceMetrics= CellAvailAvgtimecu
thresholdDirection=UP_AND_DOWN
thresholdValue=600

ThresholdInfo

performanceMetrics= NwAvailAvgtimeran
thresholdDirection=UP_AND_DOWN
thresholdValue=300

monitorGranularityP | 43200
eriod
objectinstances included if supplied by the MNO
rootObjectinstances | included if supplied by the MNO

In this example, a Thresholdinfo datatype will be included for each performance metric that wasincluded in
the creation of the corresponding PerfMetricJob MOI where slowly changing threshold monitoring is desired.

Three threshold monitors are created for cell availability. In this example, the threshold is set at 1800 seconds
(30 minutes) for metric SO.CellOOSTimeAverage.NCGI.

monitorGranularityPeriod = 43200 seconds (12 hours), multiple of 6 X granularityPeriod established in the
PerfMetricJob above.

scope information isincluded if provided by the MNO.

[Thresholdinfo will also contain an attribute for the location (Lat/long, TAC, cellid). Thisis used to scope the
object instance to be monitored.]

10. The network operator producer creates “ThresholdMonitor” MOI.
11. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddressin step 1.

12. The network operator producer sends createM Ol response to the DSO consumer with output parameters as
defined in the following table:

Attribute name Value
attributeListOut name / value pairs of the attributes of the new object
status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/value pairs.

Repeat steps 9 — 12 for each cell site (or group of cell sites as determined by DN information provided by MNO) where
slowly changing threshold monitoring is required.
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DSO consumer | | Recipient netwark operatar producer

DS0 consumer wants to receive performance metrics from specific cell sites

C. create NtfSubscriptionControl MOl on producer  / |

IunE A [Setup: for anh wanted cell or group of cells (infurmatiud provided by MNO)]
1 13. createMOl(c|ass, DN, attributeListin) |

>

full DM provided by site operatar. !
scoping DMNs optionally provided by site operatar. |
Attributes are chosen by DS0. |

L 14, CreateMOI()
[ MtfSubscriptionControl

< 15. Motification (notifyMOICreation)

16. result of createMOl(attributeListOut, status)

On OperationSucceeded,
MtfSubscriptionControl
is created.

loo [Monitoring] !

<Perfurman|:e Measurements, ThreshuIdMunitur>

and Motifications are active

Motification (notifyThresholdCrossing)

'€ Motification (notifyFileReady)

DSO consumer | | Recipient netwark operatar producer

Figure A.1.2.2-4 Create NtfSuscriptionControl

C. Ntf SubscriptionControl

13. The DSO consumer sends createM Ol for Ntf SubscriptionControl to subscribe for the required notifications with
the following parameters. managedObjectClass = NtfSubscriptionControl, managedObjectinstance = { DN
supplied by the MNO}, attributeListin as defined in the following table:

Attribute name Value
notificationRecipien | URL

tAddress
notificationTypes notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing
scope included if supplied by the MNO

notificationFilter -

notificationRecipientAddress is specified by the DSO and is the URL where the notifications shall be sent. In
thisexampleit is the same URL as provided to PerfMetricJob in step 1 above, athough the DSO consumer
may select adifferent URL in this current step.
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notificationTypes = notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing
scope information isincluded if provided by the MNO.
14. The network operator producer creates “Ntf SubscriptionControl” job.
15. The network operator producer sends notifyM Ol Creation to the notificationRecipientAddressin step 1.

16. The network operator producer sends createM Ol response to the DSO consumer with output parameters as
defined in the following table:

Attribute name Value
attributeListOut name / value pairs of the attributes of the new object
status OperationSucceeded | OperationFailed

The DSO consumer stores the attribute name/value pairs.

Repeat steps 13 - 16 for each cell site (or group of cell sites as determined by DN information provided by MNO) where
threshold monitoring and file notification are required.

A.1.2.3 Signal flow — completion

The DSO, making use of a DSO managed service consumer (DSO consumer) wants to end performance metric reports
from one or more specific cell sites which were previously setup for performance metric reporting. For ultimate
deactivation of metric production and threshold monitoring the MnS consumer should del ete the job and monitor to free

up resources on the MnS producer.

NOTE: MNO, making use of aMnS producer (termed in this clause ‘ network operator producer’) providesto the
DSO the DN and any required scoping parameters for PerfMetricJob MOI(s), ThresholdMonitor MOI(s)

and Ntf SubscriptionControl MOI(s).

ETSI



3GPP TS 28.318 version 18.2.0 Release 18 41 ETSI TS 128 318 V18.2.0 (2025-07)

DSO consumer | | Recipient netwark aperatar praducer

]I DSO consumer wants to close & deactivate the performance monitor session |:

I
A. delete PerfMetricJob MOI on producer )/
I

II:II:lp [Delete: for eath created cell or group of cells (information provided by|MHO)]

1. deleteMOl{hageChbjectinstance [, scopeType, scopelevel, Filter])

Full DM and, optionally, parameters
are supplied by MNO.

2. delete MOI:
PerfMetricdob, Files

3. Motification (notifyMCIDeletion)

4. result of delpteMOl{deletionList, status)

ongoing PM reporting
is abandoned.

I ]
B. delete Threshold MOl on producer ./
I
qup [Delete: for each created cell or group of cells (information provided by|MHO)]
5. deleteMOl(bageCbjectinstance [, scopeType, scopelevel, Filter])

Full DM and, optionally, parameters
are supplied by MNO.

B. deleteMOI()
ThreshaoldMaonitor

<]

7. Notification (notifyMOIDeletion)

__B. result of delgteMCl{deletionList, status)

angaing threshaold
manitaring is abandoned

C. delete NtfSubscriptionControl MOl on producer )/
I

qup [Delete: for eatch created cell or group of cells (information provided by MHO)]
9. deleteMOl{bageObjectinstance [, scopeType, scopelevel, Filter])

—
-

Full DM and, optionally, parameters
are supplied by MNQC.

10. deleteMOI( )
MNtfSubscriptionCantral

<« |

11 result of dgleteMOl{attributelistOut, status)

-

ongoing notification
subscription is ended

DSO consumer | | Recipient netwarlk aperatar praducer
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Figure A.1.2.3-1

A. PefMetricJob

1

The DSO consumer sends deleteM Ol to the producer with the following parameters: baseObjectinstance =
{ DN supplied by the MNO}, scopeType, scopelevel and Filter are optional and shall be included if supplied
by the MNO.

The network operator producer deletes “PerfMetricJob” data collection job.

The network operator producer sends notifyM Ol Deletion to the notificationRecipientAddress in section C, step
9 above.

The producr sends deleteM Ol response to the DSO consumer with output parameters as defined in the
following table:

Attribute name Value
deletionList LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>
status OperationSucceeded | OperationFailed | OperationPartiallySucceeded

Best effort synchronization applies; all managed objects selected for this operation will perform the operation
if possible regardless of whether some managed objects fail to perform it. The managed objects selected for
this operation are specified by information provided by the MNO.

When the "PerfMetricJob" is deleted, the ongoing reporting period shall be aborted.

B. ThresholdMonitor

5.

The DSO consumer sends deleteM Ol to the network operator producer with the following parameters:
baseObjectlnstance = { DN supplied by the MNO}, scopeType, scopelevel and Filter are optional and shall be
included if supplied by the MNO.

The network operator producer deletes “ThresholdMonitor” data collection job.

The network operator producer sends notifyM Ol Deletion to the notificationRecipientAddress in section C, step
9 above.

The producr sends deleteM Ol response to the DSO consumer with output parameters as defined in the
following table:

Attribute name Value
deletionList LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>
status OperationSucceeded | OperationFailed | OperationPartiallySucceeded

Best effort synchronization applies; all managed objects selected for this operation will perform the operation
if possible regardless of whether some managed objects fail to performiit.

C. NtfSubscriptionControl

9.

10.
11.

When the DSO consumer does not wish to receive notifications any more, it shall delete the corresponding
Nt f Subscri pti onContr ol instance. The DSO consumer sends deleteM Ol to the network operator
producer with the following parameters: baseObjectlnstance = { DN supplied by the MNO}, scopeType,
scopelevel and Filter are optional and shall be included if supplied by the MNO.

The network operator producer deletes “NtfSubscriptionControl” job.

The network operator producr sends deleteM Ol response to the DSO consumer with output parameters as
defined in the following table:
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Attribute name Value
deletionList LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>
status OperationSucceeded | OperationFailed | OperationPartiallySucceeded

A.2 Energy utility and telecommunication coordinated rapid
recovery of energy service procedure

A2.1 General

Coordinated energy service recovery requirements are given in clause 5.3. The use cases supported are described in
Annex C.

The functionality supported by the signalling flow is:

- A:Inititialization (to initialize the rest of the defined operations). Asinteraction between MnSs involves creation of
aMOlI the listed operations precede the other operations listed below.

- B: MNOinforms DSO of changes (e.g. to update the list of essentia sites and their related information).
- C: DSO updates the information (e.g. to update the expected end of an energy outage).

- D: DSO retrieves the changes (e.g. to query the UPS available time for a site from the MNO).

A.2.2  Signal flow

In the procedure below A occurs before B, C and D are possible. B, C and D can occur at any time after A completes, in
any order.

DSO MNO

A. Initialization 1. CreateMOI(OutageAndRecoverylnfo) Requ%t—b:

:1—2. CreateMOI(OutageAndRecoverylnfo) Response :

| |
: 3. createMOI(ntfSubscriptionCirl) Request: P:
| |
|

|
¢ 4. createMOI(ntfSubscriptionCtrl) Response !
|
|

o

OutageAndRecoveryinfo MOl is create
I

A

B. MNO informs 6. notifyMOIAttributeValueChanges

|
|
|
|
|
|
|
|
|
|
|
DSO of changes :
|
I

C. DSO updatesi 7. modifyMO|Attributes Request >
|

information
<

I
D. DSO retrieves,
values of :
attributes |

9. getMOIAttributeRequest >

A

10. getMOIAttributeResposne

1

I

|

|

I

|

I

|

|

8. modifyMOIAttributes Response !

:

I

|

|

I

I

| |
I I
T T
! !
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Figure A.2.2-1: Coordinated Rapid Recovery and strategic outage plan Procedure

In order to be able to provide energy service outage and recovery related information for MNO, DSO sends
createM Ol request for OutageAndRecovery 10C which contains information attributes for outage and rapid
recovery by DSO.

MnS producer in MNO creates the OutageAndRecovery MOI that contains this information for the applicable
site. Which siteis applicable depends on the attribute affectedAreathat is sent in the createM Ol request in step 1.
createM Ol response is sent by MNO MnS producer to DSO.

In order to be able to get automatically notified of the creation of the MOls or any changes in the attribute
information in the MOIs, DSO sends createM Ol request for NtfSubscriptionControl 10C to MNO. The
notification that can be subscribed for is defined using notificationTypes attributes. See clause 4.4.1 of TS
28.622.

The MnS Producer in MNO sends the response.

MnS producer in MNO instantiate the OutageAndRecovery |OC. Thisis name-contained by
OutageAndRecovery |OC created in step 1.

NOTE 1: Instep 6, if done, a subscription is created such that, subject to parameters in the Ntf SubscriptionControl

6.

I0C, notifications are sent from the MNO to the DSO. This allows, for example, the MNO to notify the
DSO of changesin the maxServiceDuration over time. This step is shown as step 6 below.

If there is a change in the attribute values, the MNO sends a notifyM Ol AttributeV alueChanges notification to
inform DSO about the changes. The example of the change can include change of the maxServiceDuration.

NOTE 2: In steps 7 and 8 below, there is achange in an attribute of the MOI. Thisis done by DSO to inform MNO

8.

on the changes, e.g. information about an expected outage for a specific site.

DSO can modify/update any information like outage start time stamp by sending a modifyM Ol Attributes request
to MNO. DSO can create/read/update/del ete (CRUD operations) the information in the MOI by using
provisioning MnS (defined in TS 28.532 [24]).

MNO MnS producer provides the modify response to the DSO.

NOTE 3: In steps 9 and 10 below, the DSO requests and receives respectively the current value of one or more

attribute(s).

DSO can also query the maxServiceDuration as and when required by using the getM Ol Attributes operation. For
example the information could include identity of DSO energy supply meter, MNO base station, remaining
MaxServiceDuration of a particular site, etc. DSO reguests the required information from the MNO by using
getM Ol Attributes operation.

10. MNO provides the required information in the response to the DSO.
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Annex B (informative):

Coordinated energy service recovery business relationship
model

From afunctional perspective, the present document defines exposure of information between the DSO and the MNO in
order to achieve coordinated energy service recovery.

This annex reports on the busi ness relationship between the DSO and a MNO with regards to exposing information
from cell/network sites. It might happen that some of these sites are not directly operated by the MNO the DSO has the
contract with, but by athird party instead (e.g. other MNO or a TowerCos). The business relationship between the
MNO and site operator(s), and the technical integration of their management system, shall remain opague to the DSO

In the specific case of energy service recovery, the DSO provides information to the MNO regarding outages starting

and stopping, where these outages will occur, expected times for recovery, and more. The MNO provides information
pertaining to sites that are essential for providing telecommunication services relevant to the DSO. Thisinteractionis
shown in Figure B-1, below.

[ DSO ]

[Sites: @ @ @ @]

Figure B.1: Business relationships and interaction relevant to coordinated energy recover

In Figure B-1, the sites are differentiated by the letters M, S; and S,. The M sites refer to those operated by the MNO,
those with S and subscript val ues represent sites operated by third parties, e.g. a shared network cell site. The
information that is shared with the DSO refersto these sites, including:

- their Energy Supply ID
- their estimated remaining UPS capacity, "Estimated remaining battery autonomy (time) during discharge” as

provided by the monitoring and control interface for battery system with integrated control and monitoring
information model, ETSI ES 202 336-11 [22] or IETF RFC 1628 remainingUpsBackupDuration [11] .
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Annex C (informative):
Coordinated energy recovery use cases supported

C.1 General

The present document considers two distinct coordinated energy recovery scenarios. These are described in this annex
for clarity and completeness.

Thereis clearly amutual interest in coordination between telecommunications and energy service operations to achieve
rapid recovery of energy service. Thisis not only true for the MNO, who benefits from the availability of supplied
power, but also of the DSO who needs mobile tel ecommunication service to restore and maintain the operation of its
grid.

Energy service interruptions may occur in many parts of the energy system, ultimately effecting the end customer.
Coordinated energy recovery scenarios does not consider every service interruption scenario. It rather concentrates on
one specific level of the system. Please see Figure 4.1-1, which includes the 'distribution’ component of the system. Itis
at the distribution level of the system that coordinated recovery is enabled by specification in the present document. The
remainder of the task of efficient recovery is out of scope.

C.2 Scenario #1: Energy service recovery with redundant
energy distribution topology

This use case concentrates on the distribution aspects, which is depicted above asasingle level in ahierarchy, but in
fact may have a series of sub-stations between high voltage transmission and the final distribution to energy consumers.

Interruptions occur in the distribution system, as at some level, the medium voltage network may require local
reconfigurations or suffer unplanned loss of distribution service (e.g. due to distribution cable damage, etc.) The
resulting energy service interruptions last a variable amount of time (from minutes to hours.)

The normal situation isthat a utility may need to disconnect a certain Medium Voltage feeder, or more often, it gets
disconnected for accidental reasons. Asthe grid does not automatically re-connect this feeder to an active one, there
will be apower outage in all points of supply connected to it while the power is being restored. The procedures and
times to reconnect the affected feeder would be the same if for any reason this has been caused by a planned operation,
an unexpected incident, or if it isamajor grid problem.

In the recovery procedures, the DSO network operations centre needs to restore power in a certain order commonly for
operational reasons, and for regulatory compliance: the order includes prioritizing the more important energy consumers
(e.g., Hospitals, government sites).

This prioritization may aso include magjor MNOS sites, such as base stations and core network sites to restore
communication services, which isin theinterest of both MNO and DSO stakeholders. This prioritized recovery of
MNO sitesis enabled by this use case.

It is here where a standardized mechanism connecting DSOs and MNOs is beneficial. This use case describes the
information and operations that occur on that interface.

The DSO isaware of each point of supply (to an energy consumer), by means of the Energy Supply ID. The MNO
needs to let the DSO know the relevant Energy Supply IDs, so that the utility can know where they connect to its
feeders. Another critical information element is the power back up installed by the MNO in each site (including 'back
up' base stations), and its current expected duration. In addition, for each Energy Supply 1D, base station, e.g. eNB, IDs
(serving the cell 1Ds) served by the base station as shown in figure 6.2.1-2 below.
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Distribution
Substation

ES = Energy Supply

Figure C.2-1: Local recovery scenario

NOTE 1: The representation of the ID above corresponds to the Energy Supply termination of the base station site.
In the figure the energy supply is represented as providing energy to a base station. The applicability of
the scenario is broader, however, asit concerns any site (including data centres or other facilities.)

The correspondence between the communication system serving the distribution substation by means of a UE (camped
in the depicted cell), the Energy Supply ID of the base station and the ID of the base station enables the DSO to identify
important operational aspects, such as:

(a) the impact of the distribution substation interrupting service: specifically the base station that the distribution
substation relies on will have its power supply interrupted;

(b) upon recovery of the distribution substation, which substations may be high priority for resumption of service.

Asimplied in Figure C.2-1, thereis a dependency that the DSO has on the MNO in that the DSO relies upon data
connectivity to smart energy equipment in the distribution system. Through the use of smart energy services, restoration
of energy serviceisrapid and reliable. If the energy substation lacks data connectivity, it is sometimes necessary to send
atechnician to the site to restore service, which istime consuming.

Within the distribution substation is a router, akind of customer premises equipment (CPE) that communicates as a
router that supports a mobile interface, shown as the UE. Beyond the CPEs DSO Remote Terminal Units (RTUs) are
connected. The DSO monitors and controls the RTUs as part of normal operations, especially in the event of a service
outage.

Other information exposed by the new mechanism is dynamic.

The figure bel ow depicts the situation at the time of a failure and what is needed in order to restore energy service.

Distribution
Substation

Distribution
Substation fﬁ

Distribution
Substation
Distribution
| PRIMARY Substation m
Substation f 4
2
Distribution

Substation
1

Medium voltage line
with a ‘switch state’

> Connected

- Disconnected

Figure C.2-2: Local failure event
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NOTE 2: InFigures.C.2-1 and C.2-2, the green cubes labelled 'ES represent energy supply points, associated with
an Energy Supply ID.

The red lines above are medium voltage lines between energy distribution substations (DS). Note that initially Primary
Substation (PS) 1 feeds DS7, DS6 and DS5, and PS2 feeds DS1, DS2, DS3 and DS4.

Between DS2 and DS3 there is adistribution failure. This has the result of causing DS3 and D4 to no longer be able to
maintain the energy distribution service to customers.

Note that the topology of energy distribution linesis redundant. In order to achieve distribution successfully through
this redundant topology, energy service hasto be switched on and off at corresponding distribution substations. This
for example could be done between DS4 and DS5 to feed restore service to al substations. The switching is disruptive
of energy service. For some time, energy supplied by the distribution substation to the energy customersis off-line. This
would result in the following topology:

Distribution

Substation

6

Distribution

Substation
7

2 5 =
c, | Distribution | [f]

Substation

(ol . "-\'
Distribution

Substation
1

Figure C.2-3: Local failure restored

The topology in Figure C.2-2 is altered so that DS4 and DS5 are now connected, accepting the medium voltage line
between DS2 and DS3 are disconnected. PS1 and PS2 remain disconnected; they represent another level of redundancy
in the system.

If the process of switching on and off until a stable configuration is achieved has to be done manually the process can
take considerable time (e.g. hours) as technicians has to be on-site to control the substation configuration. Although the
RTU connectivity isinstrumental, the technicians have to communicate among themselves and with the utility Control
Centre as well, e.g. using mobile telecommunications. However, if the process takes along time - the mobile
telecommunication infrastructure, as shown by base station A and base station B, will likely have exhausted their
Uninterruptable Power Supply (UPS), further complicating recovery procedures.

The aternative investigated in this use case involves taking into account the configuration (as described in Figure C.2-
1) and dynamic information obtained from the 3GPP network management system concerning the current capacity
(expected remaining duration of service) of the UPSin each of the MNO's infrastructure sites.

NOTE 3: Please see Annex X concerning exposing information and capabilities of sites that are not operated by the
mobile network operator. In this annex, it is assumed that the MNO exposes al such information and
capabilities on behalf of all sitesin their network, even those that are operated by third parties.

Using smart energy services (principally Distribution Automation), it is possible to perform the 'switch on and off'
procedures rapidly, within minutes, and reconfigure the network. There will still be transient electrical service outages
to the customers that the distribution substations serves.

Taking into account (@) which mobile network infrastructure sites (i.e. base stations) are critical to service and which
cellsthey serve, (b) the corresponding Energy Supply ID, (c) the distribution substation (UES) that rely on these base
stations, (d) the remaining UPS capacity available in the sites, it is possible for the DSO to plan the 'switch on/ switch
off process to avoid any interruption of service. Thisis done by selective ordering of the switch on/ switch off
activity, to avoid exhausting any mobile network infrastructure UPS - especially where this base station (etc.) servesto
enable communication services to a distribution substation.

Note that in figure C.2-2, the cell in which each islocated is served by a base station that can be affected by 'switching
off." It isalso known to the DSO that e.g. DS2 is served by A and (secondarily) by base station B. Knowledge of this
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redundancy can aso be of benefit to the planning of the DSO, to prevent in the worst case that both base stations UPS
capacity is exhausted and there is no way to restore energy service to these sites.

In order to support the process described above, another example of dynamic real-time information isthe 'rea’ current
back up power available at the base station, at any moment in time; the intention is to see how much time the DSO has
to restore the power before service interruption compromises the MNO's operation.

Use case actors
DSO network oper ations centre 'management system’

The DSO network operations centre management system (DSO-M S) maintains operational information to inform DSO
network operations.

MNO network operations centre 'management system'

The MNO network operations centre management system (MNO-MS) has and can expose operational information to
DSOs concerning the network's configuration and status.

The MNO-MS is a 3GPP management system and the DSO-MS is not a 3GPP management system, however it supports
mechanisms that are defined by 3GPP standards (e.g. it uses 'northbound interfaces exposed by the 5G network
management system.)

Use case service flow
Preconditions:

Thereis afeeder, whose operation requires smart energy services. The smart energy services are available through DSO
equipment RTUs. These RTUs are connected with a router, a CPE in the DSO site, that supports a mobile
telecommunications interface, a UE.

The DSO can obtain information from each UE in the DSO network. The DSO-MS is aware of the Base station |D of
the serving base station for each UE.

On aregular basis, e.g. daily, the DSO-MS obtains 'static information' from the MNO-MS. The DSO-MSis aware
which base stations each of the DSO's UE camp on. The DSO-M S is aso aware of which base stations rely on which
Distribution Substation.

Service Flow: MNO-DSO coor dination to achieve rapid energy service outage recovery

0, F—t—1+— ,
Outage a b c d litie
Incident Times at
Occurs which specific

(oris mobile site UPS
planned) will be exhausted.

Figure C.2-4: Timeline for Restoration of a Distribution Substation

1. The DSO-MS uses the standardized mechanism to identify an energy service outage at a particular Distribution
Substation (or set of Distribution Substations).

Thisis shown in Figure C.2-4 as the time of the outage incident.

2. The DSO-MS uses the standardized mechanism to request information from the MNO-MS, to identify the UPS
capacity of the base stations in the vicinity of the outage, where the distribution substations will need to be
switched on and off. Thisis shownin Figure C.2-4 as a, b, ¢, d which correspond to base stations A, B, C and D.

Thisrequest may be done repeatedly, over time, so that the DSO-MS can track the status of the MNO-MS. The

MNO-M S should inform the DSO-MS of the current UPS status for a site corresponding to specific Energy
Supply ID.
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NOTE 4: It is especialy important for the MNO-MS to inform the DSO-MS of the UPS status of sites that are Base
Stetions.

3. The DSO-MS can use the standardized mechanism to inform the MNO-M S of which sites (using the Energy
Supply ID known by both the MNO and the DSO) will experience an outage. The DSO can inform the MNO in
advance of a planned outage, e.g. when switching on and off will take place.

4. The DSO will actively switch on and off the medium voltage topology at the different distribution stations
seeking to establish a stable and sufficient topology. The DSO will prioritize switching involving DS1 so that the
UPS of base station A is not exhausted, because 'a will expire first as shown in Figure C.2-4.

5. A stable and sufficient medium voltage distribution topology is established without exhausting any of the UPS
capacity of the base stations and other critical mobile infrastructure sites.

Post-conditions:
The DSO-MS has informed the MNO-M S before, during and after an energy service outage.

The DSO-MS has been able to obtain dynamic UPS information corresponding to mobile infrastructure sites throughout
the recovery process.

Service Result:

Energy service isrestored to the MNO sites and to the rest of the DSO's energy service customers efficiently, without
requiring manual intervention.

C.3 Scenario #2: Energy service recovery without redundant
energy distribution topology

This use case is avariation on clause C.2 above.

In C.3, aredundant topology offers the opportunity to adjust the switching of medium voltage lines for energy
distribution. When there is afailure of one of theselines, it is possible to adjust the topology to re-establish energy
supply to all distribution substations.

This possibility existsonly if there is aredundant topology. There are scenarios in which there is no redundant
topology, either because a substation is remotely located or because the redundant topology is sufficiently damaged that
a sufficient network cannot be re-established. This use case addresses these scenarios.

2 : e
N J Distribution
c Substation tm

Medium voltage line
with a ‘switch state’

o) Connected

-= Disconnected

Figure C.3-1: Local Failure Event of feeder of Distribution Substations without Redundant Topology

In figure C.3-1, thereisafailure in the distribution line between Distribution Substation 2 and Distribution substation 3.
Thiswill result in afailure to supply energy to ES2, and thereby base station B.

Inthisuse case, it is necessary to re-establish the energy supply between substation 2 and substation 3 prior to resuming
service in substation 3 and 4.

Once this has been re-established the topology is restored as shown in Figure C.3-2.
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Medium voltage line
with a ‘switch state’

Connected
= Disconnected

Figure C.3-2: Restored Energy feeder to Distribution Substations

At the point when the distribution is again possible, it is necessary to resume service at distribution substation 3 and 4.
However, as some time has elapsed, the UPS capacity of B will be exhausted. Thiswill mean that any smart energy
automated operations to distribution substation 3 and 4 will be impossible. Manual intervention to restart service will
require substantially more time than automated response.

For this reason, this use case suggests a new operational capability to achieve rapid coordinated recovery. In this
approach the DSO informs the MNO to reserve UPS capacity in certain sites, so that it will be possible to resume
telecom operations subsequent to the resumption of energy distribution service. If energy distribution service does not
resume, after the UPS capacity becomes exhausted, telecom operations will become impossible.

Use case actors
DSO network oper ations centre 'management system'

The DSO network operations centre management system (DSO-MS) maintains operational information used for DSO
network operations. The DSO-MS supportsinterfaces defined in this use case. All other aspects of the DSO-MS are out
of scope of 3GPP specification. The DSO-M S is a consumer of the 3GPP management system.

MNO oper ations centre 'management system’

The MNO operations centre management system (MNO-MS) has and can expose operational information to DSOs
concerning the network's configuration and status. The -M S as discussed in this use case can be considered a producer
of management interfaces consumed by the DSO-MS. The MNO-MS is effectively a standardized subset of interfaces
and semantics of the 3GPP management system. The MNO-MS is a 3GPP management system for 5G and the DSO-
MSis not a 3GPP management system, however it supports mechanisms that are defined by 3GPP standards (e.g. it
uses 'northbound interfaces exposed by the 5G network management system.)

Sites that are not managed by the MNO, e.g. for shared network operations, can be included in the exposed information
and capabilities by means that are out of scope of 3GPP standardization.

Use case service flow
Preconditions:

The purpose of the following description is to explain the scenario in which the energy utility operates a network by
means of diverse accesses. It isimportant to mention that other access systems are used to access the energy Utility site
networks as well, but only access via the mobile telecommunication system isin of scope of this use case.

An energy utility maintains many energy distribution substations. Each is an energy utility infrastructure sitethat is
responsible for distribution of energy to customer sites. Thisenergy utility infrastructure site's operation requires smart
energy services. The smart energy services are used to manage and control DSO equipment. This equipment is present
on alocal area network in the energy utility infrastructure site, which is accessed (e.g. asaVLAN) over any access. In
this use case, the access that is used is 3GPP access. A UE is used effectively to carry DSO energy utility infrastructure
site communication opaquely (that is, as encrypted traffic) to the Utility Service Provider Network.

The DSO can abtain information from each UE that is used to provide access to the DSO networks. The DSO is, by
means of this information obtained from UEsin the DSO network, aware of the Base station ID of the serving base
station for each UE.
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NOTE 1: The MNO exposed information regarding the base station 1D and its associated Energy Supply ID and
UPS status enables the DSO to determine which of the UEs deployed in their network will eventualy be
affected if the supply is out of service.

On aregular basis, e.g. daily, the DSO-MS reads information from the MNO-M S exposed 3GPP management system
MnS Producer's exposed interfaces. The DSO-MS is aware which base stations each of the DSO's UE camp on. The
DSO-MSis aso aware of which base stations rely on which Distribution Substation.

Service Flow:

Uncoordinated

Feeder Feeder Recovery of
Outage Incident recovery begins recovery complete Energy Distribution
or Planned Outage —. A i i — A0 O rAS —p
To T a b c d T. Ts Ta Ts time
Times at Coordinated
which specific Recovery of
mobile site UPS Energy Distribution

will be exhausted.

Figure C.3-3: Timeline for Restoration of a Distribution Substation

1. At sometime (To) thereisan outage incident either a planned or unplanned incident.

2. The DSO-MS uses the standardized mechanism to request information from the MNO-MS, to identify the UPS
capacity, including remaining time of operation, of the base stations in the vicinity of the outage, where the
distribution substations will need to be switched on and off.

Thisrequest may be done repeatedly, over time, so that the DSO-MS can track the status of the MNO-MS. The
MNO-M S should inform the DSO-MS of the current UPS status for a specific Energy Supply ID.

NOTE 2: It isespecially important for the MNO-MS to inform the DSO-M S of the UPS status of sitesthat are Base
Stetions.

3. At some subsequent time (T1), the energy utility begins restoration of energy feeder lines or other affected
infrastructure.

4. The period of time that will elapse before the restoration of energy service from some set of distribution
substations will be longer than the UPS capacity of the mobile infrastructure sites. This use case assumes that the
MNO knows or can estimate the remaining time of operation after To given the UPS capacity of different mobile
infrastructure sites, asreceived in step 2, shown asa, b, ¢, din Figure C.3-3. That is, T occurs after the UPS
capacity is exhausted in the sites affected by the energy outage. This use case assumes that the DSO knows or
can estimate time at which energy distribution service can resume, shown as T» in figure C.3-3. This may not be
the exact time at which resumption of energy service can resume, which is shown as Ts. T»is an estimate when
the energy feeder will have recovered, while Tz represents the time at which energy feeder service resumes and
restoration of distribution is possible.

5. The energy feeder for one or more energy distribution substations is now complete. At this point, it will be
possible to restore energy distribution. However, operations are required at the distribution substation. This can
be performed by smart energy services remotely if there is network coverage. The starting time, when the MNO
provides service with remaining UPS capacity, is shown in Figure C.3-3 as Ts. The smart energy servicesto
restore energy distribution servicesto all customers, including the MNO, is shown as Ta.

There are two alternatives for how the restoration can occur. Manually, as described in 6a, or with remote
intervention, as described in 6b.

6a. Without prior arrangement, there will be no UPS capacity remaining in the infrastructure that servesthe
distribution substations that have restored power. In this case, manual intervention is required to restore energy
distribution. Thiswill be complete after a substantial period of time (Ts).

6h. Alternatively, prior arrangement can be made so UPS capacity will remain in the infrastructure at the timeit is
needed to restore energy distribution service. This prior arrangement is described in the steps below, and consists
of operations between the DSO-MS and MNO-MS.
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This Rapid Recovery process enables the situation that, at time (T3), the MNO is able to use remaining UPS
capacity to offer telecommunication service at the time at which the DSO will perform remote operations by
means of data communications to restore service in the sites affected by the outage, and operates them until the
outage concludes.

6.b.1. Inthisuse case, the DSO-MS communicatesto the MNO-MS:
- the affected sites (identified by the associated Energy Supply IDs) by the outage
- thetime X after which recovery is possible

- thetimeY (that isacertaininterval of time after X) that the recovery is expected to complete (a small
number of minutes)

The MNO (or the site operator of asite essential to the MNO that is operated by athird party, see annex B), knowing
this, has the opportunity to manage the use of the UPS in the affected sites so that they do not exhaust at time (a, b, c, d,
etc.). Rather, capacity sufficient for operation of the base station between time X and Y isreserved. Figure C.3-4 below
shows a concrete example of thisinteraction.

Medium voltage line

\/
J
\‘T‘ Distribution

Substation
3

Figure C.3-4: Example of Restoration Scenario of a Distribution Substation

Table C.3-1: Example Sequence of Restoration of a Distribution Substation

Time Event

00:34 A storm rages and causes power lines to collapse in the mountain province. Energy distribution
service by Distribution Substation 3 is no longer possible!

00:36 The DSO informs the MNO that there has been an energy distribution incident that will affect site

S. The DSO expects to repair the medium voltage line by 02:45, and if telecommunications
service permits it, remote control (using Distribution Automation and SCADA controls) of all sites
served by Distribution Substation 3 can be restored - by 02:50.

In terms of the procedure step 5a, X=0:2:45, Y = 5 minutes.

00:40 The MNO conserves energy as appropriate to conserve 5 minutes of operating capacity of their
UPS reserve.

02:38 The DSO informs the MNO that the feeder line is restored. Remote control restoration of service
can begin now. This is Tz in Figure C.3-3.

02:43 The MNO resumes operation at site S. The DSO is informed that the service has resumed.

02:47 The DSO completes distribution automation. Site S now has energy service. This is T4 in Figure
C.3-3.

6.b.2. The DSO, after time (T3), employs smart energy services such as distribution automation or specific SCADA
operations to restore service to customersrapidly.

6.b.3. Theincident concludes (T4). Energy distribution service has been restored to the MNO site(s) as well as other
energy service customers.

6.b.4 The DSO-MS notifiesthe MNO-MS that the restore operation is complete.
Service flow result

T4 occurs before manual uncoordinated recovery of service would be successful (Ts in Figure C.3-3) Thus, aternative
6.b is superior to 6.afor both the MNO and the DSO.
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Serviceisrestored to distribution substation 3 and 4 at T, within minutes of the restoration of the medium voltage line
between distribution substation 2 and 3 Ta. Thisis substantially faster than service could be restored if atechnician had
to visit distribution substation 2 and 3 - represented on Figure C.3-3 as Ts. As aresult, serviceis restored to the MNO
sites affected more rapidly than in an uncoordinated incident.
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Annex D (informative):
Unspecified needed configuration and functionality

D.1 General

The present document provides a specification for management services to support the use cases corresponding to
requirementsin clause 5.

Some aspects needed to support a DSO deploying a MnS consumer for functionality defined in clause 6 and annex A
are not defined in the present document. These aspects are described in this annex.

D.2 Service reachability configuration

In order for aMnS consumer deployed by a DSO to communicate with a MnS producer deployed by an MNO, the DSO
needs configuration information. Specifically the network address and port number to access the MnS producer should
be known.

For example, the MNO could provide the DSO with a DNS name to obtain the MnS producer service address, as well as
aport number.

D.3 Service security management

While authentication and authorization of the MNO by the DSO and the DSO by the MNO are needed, the means by
which thisis achieved is not specified in the present document.

Further, the communication between the MNO and DSO needs to be secure, including protecting confidentiality and the
integrity of the data communicated. The means by which thisis achieved is not specified in the present document.

This could be achieved for example by means of an exchange (by some secure means) of credentials between trusted
parties and use of a secure communication layer such as TLS.

D.4 Service configuration

The procedures defined in annex A require configuration information before they can be used.

For performance monitoring aspects, the MNO should provide the full DN (corresponding to each cell id) to the DSO to
obtain the associated performance metrics. The correspondence between DN [19] and Cell 1D [18] is, in the present
document, required configuration. Thisformat of this configuration is not specified, nor is the method by which the
MNO providesit to the DSO. Not all cell ids are relevant to DSO, so the mapping will be restricted to only those that
serve the DSO equipment.

Minimum configuration elements for performance monitoring are as follows:
- DN; as specified in 3GPP TS 32.300 [19].
- Cédl ID; as specified in 3GPP TS 23.003 [18].

For coordinated energy service recovery, the DSO needs to know the list of Energy Supply IDs that correspond to
critical sites of the MNO. The location is also needed, so that it is possible to identify the critical sites affected when
there are energy outages that affect a particular region. The present document does not specify the form of the list of
Energy Supply IDs and associated locations, or the means by which it is provided by the MNO to the DSO.

Typica configuration elements for coordinated recovery are as follows:
- Energy Supply ID; As defined by the DSO and known to the MNO.
- Cél ID; as specified in 3GPP TS 23.003 [18].

- Latitude; Thelatitude of the site.
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- Longitude; The longitude of the site.
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Annex E (normative): UML source code

Figure A.1.1.2-1

' S5-240924 Figure A 1.1.2-1 Create PerfMetricJob
@tartum

ski npar am Shadow ng fal se

ski npar am Monochr onme true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod

== DSO consunmer wants to receive performance metrics fromspecific cell sites ==
group A create PerfMetricJob MJ on producer
|l oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 1. createMl (managedCbj ect d ass, nmanagedObj ectlnstance, attributeListln)
Note right Cons

DN and optionally scopi ng DNs provi ded

by MNO. Attributes chosen by DSO
End Not e

Prod -> Prod: 2. Create MJs:\n PerfMetricJob, Files,\n Nt f Subscri pti onControl
Cons <- Prod: 3. Notification (notifyMJ Creation)
Cons <- Prod: 4. result of createMd (attributelistQut, status)

Note left Prod
On OperationSucceeded, PerfMetricJob is created.
PM production is active, reporting has begun. A
notification subscription has been creat ed.

End Note

end | oop for each wanted MO

| oop Measur enent
hnote over Prod
Per f ormance neasurenents are coll ected at each
granul arityPeriod, stored, and reported according
to fileReportingPeriod.
end note

Cons <- Prod: Notification (notifyMJ Creation)
end | oop

end group A

@ndum

Figure A.1.1.2-2

' S5-240924 Figure A 1.1.2-2 Create Threshol dMonitor (rapid)
@tartunl

ski npar am Shadow ng fal se

ski npar am Monochrome true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod

== DSO consunmer wants to receive performance metrics fromspecific cell sites ==

group B.1 create Threshold MJ on producer (rapid changes)

| oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 5. createMd (class, DN, attributeListln)
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Not e right Cons

DN and optionally scoping DNs provi ded by MNO
Attributes chosen by DSO Sel ected perfornance netric
attributes nmust align with those on the PerfMetricJob
on the sane producer.

End Note

Prod -> Prod: 6. CreateMJ ( )\n Thr eshol dMoni t or
Cons <- Prod: 7. Notification (notifyMJ Creation)

Cons <- Prod: 8. result of createMd (attributelistQut, status)
Note left Prod

On OperationSucceeded, Threshol dMonitor is

created. Mnitoring is active.

End Note

end | oop

| oop Monitoring

hnot e over Prod

Moni t or measurements. There is not yet a
subscription for notifyThreshol dCrossi ng
end note

end | oop

end group B

@ndun

Figure A.1.1.2-3

' S5-240924 Figure A 1.1.2-3 Create Threshol dMonitor (sl ow)
@tartum

ski npar am Shadow ng fal se

ski npar am Monochronme true

partici pant "DSO consuner" as Cons

"participant "Recipient" as Recip

partici pant "network operator producer" as Prod

== DSO consuner wants to receive performance metrics fromspecific cell sites ==
group B.2 create Threshold MJ on producer (slow changes)
| oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 9. createMd (class, DN, attributeListln)
Note right Cons

DN and optionally scoping DNs provi ded by MNO
Attributes chosen by DSO Sel ected performance netric
attributes must align with those on the PerfMetricJob
on the sane producer.

End Note

Prod -> Prod: 10. CreateMJ ( )\n Thr eshol dvbni t or
Cons <- Prod: 11. Notification (notifyMJ Creation)

Cons <- Prod: 12. result of createMd (attributeListQut, status)
Note left Prod

On QperationSucceeded, Threshol dMonitor is

created. Mnitoring is active.

End Note

end | oop

| oop Monitoring

hnot e over Prod

Moni tor neasurenents. There is not yet a
subscription for notifyThreshol dCrossi ng
end note

end | oop

end group B
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@ndunm

Figure A.1.1.2-4

' S5-240924 Figure A 1.1.2-4 Create NtfSuscriptionControl
@tartum

ski npar am Shadow ng fal se

ski npar am Monochr onme true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod

== DSO consunmer wants to receive performance metrics fromspecific cell sites ==

group C. create NtfSubscriptionControl MJ on producer
|l oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 13. createMd (class, DN, attributeListln)
Note right Cons

DN provided by site operator. Scoping

DNs optionally provided by site operator.

Attributes are chosen by DSO

End Not e

Prod -> Prod: 14. CreateMd ( )\n Nt f Subscri pti onControl
Cons <- Prod: 15. Notification (notifyMJ Creation)

Cons <- Prod: 16. result of createMJ (attributeListQut, status)
Note left Prod

On OperationSucceeded,

Nt f Subscri pti onContr ol

i s created.

End Note

end | oop

| oop Monitoring

hnote over Prod

Per f ormance Measurenents, Threshol dMonitor
and Notifications are active

end note

Cons <- Prod: Notification (notifyThreshol dCrossing)
Cons <- Prod: Notification (notifyFileReady)

end | oop
end group

@ndum

Figure A.1.1.3-1

' S5-240924 Figure A 1.1.3-1

@tartum

ski npar am Shadow ng fal se

ski npar am Monochr onme true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod

== DSO consuner wants to close & deactivate the performance nonitor session ==
group A. delete PerfMetricJob MJ on producer
| oop Delete: for each created cell or group of cells (information provided by MO
Cons -> Prod: 1. del eteMd (baseObjectlnstance [, scopeType, scopelLevel, Filter])
Note right Cons

DN and, optionally, paraneters
are supplied by MO
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End Note
Prod -> Prod: 2. delete MJ:\n PerfMetricJdob, Files
Cons <- Prod: 3. Notification (notifyMJ Del etion)
Cons <- Prod: 4. result of deleteMd (deletionList, status)
hnote over Prod

ongoi ng PM reporting

i s abandoned.
end note

end | oop for each wanted MO

end group A

group B. delete Threshold MJ on producer
|l oop Delete: for each created cell or group of cells (information provided by MO

Cons -> Prod: 5. deleteMJd (baseObjectlnstance [, scopeType, scopelLevel, Filter])
Not e right Cons

DN and, optionally, paraneters

are supplied by MO
End Note

Prod -> Prod: 6. deleteMJ ( )\n Thr eshol dvbni t or
Cons <- Prod: 7. Notification (notifyMJ Del etion)

Cons <- Prod: 8. result of deleteMJ (deletionList, status)
hnote over Prod

ongoi ng threshol d

nmoni toring is abandoned
end Note

end | oop

end group B

group C. delete NtfSubscriptionControl MJ on producer
| oop Delete: for each created cell or group of cells (information provided by MO

Cons -> Prod: 9. del eteMd (baseObjectlnstance [, scopeType, scopelLevel, Filter])
Note right Cons

DN and, optionally, paraneters

are supplied by MNO
End Note

Prod -> Prod: 10. deleteMJ( )\n Nt f Subscri ptionContro
Cons <- Prod: 11. result of deleteMJ (attributeListQut, status)
hnot e over Prod
ongoi ng notification
subscription is ended
End Not e
end | oop

end group

@ndum

Figure A.1.2.2-1

' S5-240924 Figure A 1.2.2-1 Create PerfMetricJob
@tartunl

ski npar am Shadow ng fal se

ski npar am Monochrome true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod
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== DSO consuner wants to receive performance metrics fromspecific cell sites ==
group A create PerfMetricJob MJ on producer
|l oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 1. createMJ (managedObj ect Cl ass, managedObj ect| nstance, attributelistln)
Note right Cons

DN and optionally scopi ng DNs provi ded

by MNO Attributes chosen by DSO
End Note

Prod -> Prod: 2. Create MJds:\n PerfMetricJdob, Files,\n Nt f Subscri pti onContr ol
Cons <- Prod: 3. Notification (notifyMJ Creation)
Cons <- Prod: 4. result of createMd (attributelListQut, status)

Note left Prod
On OperationSucceeded, PerfMetricJob is created.
PM production is active, reporting has begun. A
notification subscription has been created.

End Note

end | oop for each wanted MJ

| oop Measur enent
hnote over Prod
Per f ormance neasurenents are col |l ected at each
granul arityPeriod, stored, and reported according
to fileReportingPeriod.
end note

Cons <- Prod: Notification (notifyMJ Creation)
end | oop

end group A

@ﬁdum

Figure A.1.2.2-2

' S5-240924 Figure A 1.2.2-2 Create Threshol dMonitor (rapid)
@tartum

ski npar am Shadow ng fal se

ski npar am Monochronme true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod

== DSO consuner wants to receive performance nmetrics fromspecific cell sites ==
group B.1 create Threshold MJ on producer (rapid changes)
| oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 5. createMd (class, DN, attributeListln)
Note right Cons

DN and optionally scoping DNs provi ded by MNO
Attributes chosen by DSO Sel ected perfornmance netric
attributes must align with those on the PerfMetricJob
on the sane producer.

End Note

Prod -> Prod: 6. CreateMJ ( )\n Thr eshol dvbni t or
Cons <- Prod: 7. Notification (notifyMJ Creation)

Cons <- Prod: 8. result of createMd (attributeListQut, status)
Note |l eft Prod

On OperationSucceeded, Threshol dMonitor is

created. Monitoring is active.

End Note

end | oop

| oop Monitoring
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hnote over Prod

Moni t or measurements. There is not yet a
subscription for notifyThreshol dCrossi ng
end note

end | oop

end group B

@ndum

Figure A.1.2.2-3

' S5-240924 Figure A 1.2.2-3 Create Threshol dMonitor (sl ow)
@tartum

ski npar am Shadow ng fal se

ski npar am Monochr onme true

partici pant "DSO consuner" as Cons

"participant "Recipient" as Recip

partici pant "network operator producer" as Prod

== DSO consunmer wants to receive performance metrics fromspecific cell sites ==
group B.2 create Threshold MJ on producer (slow changes)
| oop Setup: for each wanted cell or group of cells (information provided by MO

Cons -> Prod: 9. createMd (class, DN, attributeListln)
Note right Cons

DN and optionally scoping DNs provi ded by MO
Attributes chosen by DSO Sel ected performance netric
attributes must align with those on the PerfMetricJob
on the sane producer.

End Note

Prod -> Prod: 10. CreateMJ ( )\n Thr eshol dvbni t or
Cons <- Prod: 11. Notification (notifyMJ Creation)

Cons <- Prod: 12. result of createMd (attributeListQut, status)
Note |l eft Prod

On OperationSucceeded, Threshol dMonitor is

created. Mnitoring is active.

End Note

end | oop

| oop Monitoring

hnote over Prod

Moni t or nmeasurenments. There is not yet a
subscription for notifyThreshol dCrossi ng
end note

end | oop

end group B

@ndum

Figure A.1.2.2-4

' S5-240924 Figure A 1.2.2-4 Create NtfSuscriptionControl
@tartunl

ski npar am Shadow ng fal se

ski npar am Monochronme true

partici pant "DSO consuner" as Cons

partici pant "network operator producer" as Prod

== DSO consuner wants to receive performance nmetrics fromspecific cell sites ==

group C. create NtfSubscriptionControl MJ on producer

| oop Setup: for each wanted cell or group of cells (information provided by MO
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Cons -> Prod: 13. createMd (class, DN, attributelListln)
Not e right Cons

DN provided by site operator.

scopi ng DNs optionally provided by site operator.
Attributes are chosen by DSO

End Note

Prod -> Prod: 14. CreateMJ ( )\n Nt f Subscri pti onContr ol
Cons <- Prod: 15. Notification (notifyMJ Creation)

Cons <- Prod: 16. result of createMd (attributelistQut, status)
Note left Prod

On OperationSucceeded,

Nt f Subscri pti onContr ol

is created.

End Not e

end | oop

| oop Monitoring

hnote over Prod

Per f ormance Measurenents, Threshol dvonitor
and Notifications are active

end note

Cons <- Prod: Notification (notifyThreshol dCrossi ng)
Cons <- Prod: Notification (notifyFileReady)

end | oop
end group

@ndum

Figure A.1.2.3-1

' S5-240924 Figure A 1.2.3-1

@tartum

ski npar am Shadow ng fal se

ski npar am Monochronme true

partici pant "DSO consuner" as Cons

"participant "Recipient" as Recip

partici pant "network operator producer" as Prod

== DSO consuner wants to close & deactivate the performance nonitor session ==
group A. delete PerfMetricJob MJ on producer
| oop Delete: for each created cell or group of cells (information provided by MO
Cons -> Prod: 1. del eteMd (baseObjectlnstance [, scopeType, scopelLevel, Filter])
Note right Cons
DN and, optionally, paraneters
are supplied by MO
End Not e
Prod -> Prod: 2. delete MJ:\n PerfMetricJdob, Files
Cons <- Prod: 3. Notification (notifyMJ Del etion)
Cons <- Prod: 4. result of deleteMJ (deletionList, status)
hnote over Prod
ongoi ng PM reporting
i s abandoned.
end note

end | oop for each wanted MJ

end group A

group B. delete Threshold MJ on producer
| oop Delete: for each created cell or group of cells (information provided by MO

Cons -> Prod: 5. deleteMJd (baseObjectlnstance [, scopeType, scopelLevel, Filter])
Not e right Cons
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DN and, optionally,
are supplied by MO
End Note

Cons <- Prod: 7. Notificat

hnote over Prod
ongoi ng threshol d
nonitoring i s abandoned
end Note

end | oop

end group B

Note right Cons
DN and, optionally,
are supplied by MO
End Note

Cons <- Prod: 11. result

hnote over Prod
ongoi ng notification
subscription is ended
End Note
end | oop

end group

@ndum

Prod -> Prod: 6. deleteMJ( )\n Thr eshol dMoni t or

Cons <- Prod: 8. result of deleteMJ (deletionList, status)

group C. delete NtfSubscriptionControl MJ on producer
| oop Delete: for each created cell or group of cells (information provided by MO

Cons -> Prod: 9. del eteMd (baseObjectlnstance [, scopeType, scopelLevel, Filter])

Prod -> Prod: 10. deleteMd( )\n Nt f Subscri pti onContr ol

paraneters

ion (notifyMJ Del etion)

paraneters

of deleteMd (attributeListQut, status)
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Annex F (informative):
Change history
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11.23 |SA5#152| S5-237800 table of contents
S5-237953 PMs and KPI definition for NSOEU
S5-238218 Diverse clean ups and alignment
S5-238221 Cell Availability performance measurement definition
S5-238222 Corrections to Exposed coordinated recovery
02.24 |[SA5#153| S5-240356 Remove the PMs and KPIs for NSOEU 0.3.0
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